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tetrachl oroethene, cesium-137 chloroform, copper, nickel

Please note that the text in this document summarizes the Record of
Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, thistext will be replaced.

The U.S. Department of Energy's (USDOE) Hanford siteisa
560-square-mile federal facility located in southeastern Washington
along the Columbia River. The region includes the incorporated
cities of Richland, Pasco, and Kennewick, as well as surrounding
communities in Benton, Franklin, and Grant counties. The Hanford
site was established during World War |1, as part of the Manhattan
Project, to produce plutonium for nuclear weapons. Hanford site
operations began in 1943.

The 300-Area, which encompasses about «-square mile, is adjacent
to the Columbia River and approximately 1 mile north of the
Richland city limits. The 300-Area began as afuels fabrication
complex in 1943. Most of the facilitiesin the areawere involved in
the fabrication of nuclear reactor fuel elements. In addition, technical
support, service support, and research and development related to
fuels fabrication aso occurred within the 300-Area. The 300-Area



Remedy:

Text:

contains a number of support facilities, including a powerhouse for
process steam production, a water intake and treatment system for
potable and process water, and other facilities necessary for research
and development, environmental restoration, decontamination, and
decommissioning.

The 300-FF-1 Process Wastesites are the South Process Pond, the
North Process Pond, the Process Trenches, the Process Trenches
Spoils Pile, the Process Sewers, the Sanitary Tile Field and other
sanitary sewage waste sites, the Ash Pits, the Filter Backwash Pond,
the Retired Filter Backwash Pond, the North Process Pond Scraping
Disposal Area, the 300-3 Aluminum Hydroxide site, and four
landfills.

THE 300-FF-5 area covers approximately 1,025 acres and addresses
groundwater underlying 300-FF-1 and part of 300-FF-2.

The major components of the selected final remedy for 300-FF-1
include: removal of contaminated soil and debris; disposal of
contaminated material at the Environmental Restoration Disposal
Facility; recontouring and backfilling of waste sites, followed by
revegetation; and institutional controls to ensure that unanticipated
changesin land use do not occur that could result in unacceptable
exposures to residual contamination.

The selected remedy for 300-FF-5 is an interim remedial action that
involves imposing restrictions on the use of the groundwater until
such time as health-based criteria are met for uranium,
trichloroethene, and 1,2-dichloroethene. The selected interim remedy
includes. continued monitoring of groundwater that is contaminated
above health-based levels to ensure that concentrations continue to
decrease; and institutional controls to ensure that groundwater useis
restricted to prevent unacceptable exposures to groundwater
contamination.

Full-text ROD document follows on next page.



DECLARATI ON OF THE RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

USDCE Hanford 300 Area

300-FF-1 and 300-FF-5 Operable Units
Hanford Site

Bent on County, WAshi ngton

STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected final remedial and interimactions for
portions of the USDOE Hanford 300 Area, Hanford Site, Benton County, Washi ngton, which
were chosen in accordance with the Conprehensive Environnmental Response, Conpensation,
and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendnents and
Reaut hori zati on Act of 1986 (SARA), and to the extent practicable, the National G| and
Hazar dous Substances Pol |l ution Contingency Plan (NCP). This decision is based on the
admini strative record for this site.

The Washi ngton State Departnent of Ecol ogy (Ecol ogy) concurs with the sel ected renedies.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i mpl ementing the response actions selected in this Record of Decision (ROD), may present an
i m nent and substantial endangernment to public health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDI ES

This ROD addresses actual or threatened rel eases fromthe wastes sites in the 300-FF-1

Operable Unit and the groundwater in the 300-FF-5 Operable Unit. 300-FF-1 and 300-FF-5

are two of the three operable units that conprise the USDOE Hanford 300 Area Nati ona

Priorities List site. The third operable unit (300-FF-2) consists of the remaining waste sites
in

the 300 Area NPL site and any associ ated groundwater that is not part of 300-FF-5. Actual or
threatened rel eases fromthe waste sites and the groundwater in 300-FF-2 will be addressed in

a future ROD. The mmjor conponents of the selected final remedy for 300-FF-1 include:

Renoval of contami nated soil and debris;

Di sposal of contanminated material at the Environnental Restoration Disposa
Facility;

Recontouring and backfilling of waste sites, followed by revegatation

Institutional controls to ensure that unantici pated changes in |and use do not
occur that could result in unacceptable exposures to residual contamn nation



The selected renmedy for 300-FF-5 is an interimremedial action that involves inposing
restrictions on the use of the groundwater until such time as health-based criteria are net for
uranium trichloroethene, and 1,2-Dichloroethene. This is an interim action because there are
ot her constituents (e.g., tritiun) which are mgrating into 300-FF-5 that have not yet been
fully addressed and because a portion of 300-FF-5 is overlaid by uncharacterized waste sites in
300-FF-2. A final remedial action decision for 300-FF-5 will be nade after these issues have
been addressed. The selected interimrenedy includes:

Conti nued nonitoring of groundwater that is contam nated above heal t h- based

| evel s to ensure that concentrations continue to decrease;

Institutional controls to ensure that groundwater use is restricted to prevent
unaccept abl e exposures to groundwater contam nation;

DECLARATI ON

The sel ected renedi es are protective of human health and the environment, conply with

Federal and State applicable or relevant and appropriate requirenents directly associated with
these renedi al actions, and are cost-effective. These renmedies utilize permanent sol utions and
alternative treatment (or resource recovery) technologies, to the nmaxi num extent practicable

for this site. However, because treatnment of the principal threats of the site was not found to
be practicable, these renedies do not satisfy the statutory preference for treatnent as a
princi pal el enent.

Because these renedies will result in hazardous substances renmining on-site above health-
based levels, a review will be conducted within five years after conmencenent of renedia
action to ensure that the renedies continue to provide adequate protection of human health and
t he environnent.

Si gnature sheet for the Record of Decision for the USDCE Hanford 300-FF-1 and 300-FF-5
Operabl e Units Remedi al Actions between the United States Departnent of Energy and the
United States Environnental Protection Agency, with concurrence by the Washington State
Depart ment of Ecol ogy.
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Si gnature sheet for the Record of Decision for the USDCE Hanford 300-FF-1 and 300-FF-5
Operabl e Units Remedi al Actions between the United States Departnent of Energy and the
United States Environnental Protection Agency, with concurrence by the Washington State
Depart ment of Ecol ogy.
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Si gnature sheet for the Record of Decision for the USDCE Hanford 300-FF-1 and 300-FF-5
Operabl e Units Remedi al Actions between the United States Departnent of Energy and the
United States Environnental Protection Agency, with concurrence by the Washington State

Depart ment of Ecol ogy.
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DECI SI ON SUMVARY
. SITE NAME, LOCATI ON, AND DESCRI PTI ON

The U.S. Departnment of Energy's Hanford Site is a 560-square-mle federal

facility located in



sout heastern Washi ngt on al ong the Col unbia River (see Figure 1). The region includes the
i ncorporated cities of Richland, Pasco, and Kennewi ck (Tri-Cities), as well as surroundi ng
conmunities in Benton, Franklin, and Grant counties. The Hanford Site was established
during World War 11, as part of the Manhattan Project, to produce plutoniumfor nuclear
weapons. Hanford Site operations began in 1943.

The 300 Area, which enconpasses approximately 1.35 sq km (0.52 sq m), is adjacent to the

Col unmbi a River and approximately 1.6 km (1 m ) north of the Richland city linmts. The

300 Area is generally level, with a steep enbanknment dropping to the river. The waste sites in
300-FF-1 are not near any wetlands and are not within the 100-year floodplain. The 300 Area
began as a fuels fabrication conplex in 1943. WMst of the facilities in the area were invol ved

in the fabrication of nuclear reactor fuel elenents. 1In addition to the fuel manufacturing
proc-

esses, technical support, service support, and research and devel opnent related to fuels
fabrication also occurred within the 300 Area. |In the early 1950's, the Hanford Laboratories

were constructed for research and devel opment. As the Hanford Site production reactors were
shut down, fuel fabrication in the 300 Area ceased. Research and devel opnent activities have
expanded over the years. The 300 Area contains a nunmber of support facilities, including a
power house for process steam production; a water intake and treatnent system for potable and
process water; and other facilities necessary for research and devel oprment, environnmenta
restoration, decontam nation, and deconm ssi oni ng.

1. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The Hanford Site was listed on the National Priorities List (NPL) in Novermber 1989 under the
Conpr ehensi ve Environmental Response, Conpensation, and Liability Act of 1980 (CERCLA)

as anmended by the Superfund Amendrments and Reaut hori zation Act of 1986 (SARA). The

Hanford Site was divided and listed as four NPL Site: the 100 Area, the 200 Area, the 300
Area, and the 1100 Area.

In anticipation of the NPL |isting, the U S. Departnment of Energy (DOE), the U.S.

Envi ronnental Protection Agency (EPA), and the Washington State Departnment of Ecol ogy
(Ecol ogy) entered into the Hanford Federal Facility Agreenent and Consent Order (known as
the Tri-Party Agreenment) in May 1989. This agreenent established a procedural framework
and schedul e for devel oping, inplenenting, and nonitoring renmedi al response actions at
Hanford. The agreenent al so addresses Resource Conservation and Recovery Act (RCRA)
conpliance and permtting.

In 1988, the Hanford Site was scored using EPA s Harzard Ranking System As a result of the
scoring, the Hanford Site was added to the NPL in Novenber 1989 as four sites (the
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100 Area, the 200 Area, the 300 Area, and the 1100 Area). Each of these areas was further

di vided into operable units, which are groupi ngs of individual waste units based primarily on
geographic area and conmmon waste sources. The 300 Area NPL site consists of the foll ow ng
operable units: 300-FF-1, 300-FF-2 and 300-FF-5 (see Figure 2). The 300-FF-2

Operable Units is as generally depicted in Figure 2 and includes contam nated soils, debris,
burial grounds, and groundwater. The 300-FF-5 Operable Unit is as depicted in Figure 2 and
addresses the groundwat er beneath 300-FF-1 and part of 300- FF-2.



The 300-FF-1 Operable Unit covers an area of approximtely 47.4 ha (117 acres) and contains
many of the current and past 300 Area |iquid waste disposal units. The 300-FF-1 Operable

Unit is bounded on the east side by the Colunbia River and on the north, south, and west sides
by the 300-FF-2 Operable Unit.

The waste sites in 300-FF-1 have been divided into two categories: process waste sites and the
burial ground. The process waste sites received primarily liquid wastes, and the burial ground
received primarily solid wastes. Table 1 provides a summary of the physical characteristics of
t hese sites.

300-FF-1 Process Waste Sites. The process waste sites are the South Process Pond, the

North Process Pond, the Process Trenches, the Process Trenches Spoils Pile, the Process
Sewers, the Sanitary Tile Field and other sanitary sewage waste site, the Ash Pits, the Filter
Backwash Pond, the Retired Filter Backwash Pond (located over part of the South Process
Pond), the North Process Pond Scrapi ng Di sposal Area, the 300-3 Al unmi num Hydroxi de site,

and Landfills 1a, 1b, 1c, and 1d. Landfills l1la, 1c, and 1d were originally grouped with the
Burial Grounds in the renmedial investigation and feasibility study (RI/FS). After further
eval uation, however, it was determ ned that the renmedy for the process waste units also wll
apply to the landfills for the following reason: the landfills are small in area and vol une
when conpared to the burial ground, Landfills 1b and 1d are co-located within part of the
North Process Pond Scraping Disposal Area, and Landfills la and 1c are near the North
Process Pond and the Col unbi a River.

The South Process Pond is an inactive, unlined surface inpoundnent in the southern
area of 300-FF-1. The South Process Pond was the first disposal facility for liquid
process wastes in the 300 Area. These liquid wastes contained uranium copper, and

al umi num as well as traces of other contami nants. The pond al so received slurred ash

fromthe coal -fired power house. It was built in 1943 and was operated until 1975,
when it was replaced by the Process Trenches. This pond was originally a single |arge
infiltration basin with the inlet in the southwest corner. |In 1948, after the North
Process Pond was constructed, the inlet was noved to the northwest corner. |In 1951, a

di ke was constructed across the south end of the pond to formthe eastern Ash Pit and
the now-retired filter backwash pond (now called the Retired Filter Backwash Pond).
Later, dikes were added to route the flow through the pond. The inlet was in the

nort hwest corner, from which the wastewater flowed through three small settling basins

<I MG SRC 1096143D>

Table 1. 300-FF-1 Waste Sites
(Sheet 1 of 3)

Facility Year s of
Descri pti on/ Desi gnati on Servi ce/ St at us
Wast e Construction
Sout h Process Pond 1943- 1975 - Process wastes
Approximately 11 acres in size consisting of
(316-1) I nactive - Water treatnent filter backwash

three smal|l settling basins separated by 9-ft high,
16- to 20-ft



wi de dikes; two larger infiltration

by 9-ft high by 100-ft wi de

North Process Pond 1948- 1975
Approximately 9 acres in size surrounded by
(316-2) I nactive

ft high and 15-ft wide dike; pond is divided
settling basins and one | arger

basin separated by 15-ft high and

di kes.

North Process Pond 1948- 1964

ft by 200 ft by 8 ft deep; covered with ashes.
Scrapi ng Di sposal Area I nactive
(618-12)

Process Trenches (316-5) 1975- 1994

Two parallel trenches each 1,500 ft |ong and
I nactive
the bottom 150 by 10 ft extension

failure. The excavation activities

Process Trench Spoils 1991
renmoved a total of 10,800 nB (14,000 yd3) from
Area I nactive
trenches.
Tabl e 1.
Facility Year s of

Construction

Descri pti on/ Desi gnhati on Servi ce/ St at us

Process Sewer System

(within 300-FF-1) 1943- 1994 -
and 24-in-dianeter vitreous clay pipe with

I nactive | ow-1 eve
from gasketed bell and spigot joints. Only

those portions of the process sewer

| ocated within the operable unit are

Process wast ewat er

Slurried coal fly ash

basi ns separat ed

di ke.

10-
into three smal |
infiltration

12-ft wi de

Sl udge from North Process Pond 400

Coal fly ash

- Process wast ewat er

Di sposal

Process wast ewat er

- Chem ca

| ocation for

excavated fromthe active

300-FF-1 Waste Sites.
(Sheet 2 of 3)

Wast e

12 ft deep at
from sl ope
sedi nent s

t he

portions of the east and west
trenches.

(cooling water

radi oactive |liquid wastes

fuels fabrication)

Laboratory wastes

spills



addr essed.

Sanitary Sewer System Post-1954 to - Sanitary sewage
8-in clay pipe to septic tanks and two
(Sanitary Trenches) Pr esent - Septic tank overfl ow
parall el |eaching trenches, each 500 by
Active - Cooling water 12 ft

wi de; tanks once drained to now
- Small quantities of photographic
abandoned tile field. Only the portions of

Cheni cal s t he

sanitary sewer |located within the
operabl e unit boundari es are addressed.
Ash Pits 1943- Present - Slurried coal fly ash
Two pits 15 to 20 ft deep.

Active
Filter Backwash Pond 1987- Present - Water treatment filter
backwash Single basin 20 to 25 ft deep, with a

Active
synthetic |iner which rests on a concrete
liner/foundation; part of south process

pond
1944-1951. Ash pit prior to use
as

filter backwash pond.
Retired Filter Backwash 1975- 1987 - Water treatment filter backwash
Eastern pit part of south process pond
Pond (Infiltration Basin I nactive
1944-1951.
wi thin South Process
Pond)

Table 1. 300-FF-1 Waste Sites.
(Sheet 3 of 3)

Facility Year s of Wast e
Construction
Descri pti on/ Desi gnati on Servi ce/ St at us
Landfill 1a Unknown - Located between Burial G ound 618-5
Several parallel trenches; precise
I nactive and the river. Evidence suggests the

di mensi ons unknown.
area was used for burning debris. Wste
types undeterni ned, probably from



| aboratori es.

Landfill 1b Unknown - Located south of Burial Ground
618-5 Undet er mi ned.
I nactive and bounded by the North Process Pond
perimeter fence. GCeneral area identified
as having received wastes. Quantity

unknown.
Landfill 1c Unknown - Unknown wastes. Located directly
east Undet er m ned.
I nactive of the northeast corner of North Process
Pond. Waste was renoved during the
remedi al investigation.
Landfill 1d 1962- 1974 - Located north of the west end of
t he Burn pit for mscellaneous debris.
I nactive sanitary trenches. Used as burn pit.
Burial Ground No. 4 1955- 1961 - M scel | aneous urani um
cont ani nat ed Approxi mately 110,000 ft2, depth
(618-4) I nactive mat eri al s
unknown.

on the west side of the pond into two larger infiltration basins. The pond had no outlet;
water | oss was by infiltration and evaporation.

The pond was periodically dredged to inprove infiltration after a dike failure in 1948
resulted in a release to the Colunbia River. Dredging was di scontinued after 1969
when large quantities of sodium alum nate were no | onger disposed to the pond. The
dredge spoils were placed on the pond di kes and used el sewhere as fill.

The pond was deactivated in 1975; however, the east infiltration basin continued to be
used for the disposal of filter backwash until late 1986. The di kes separating the
settling basins and the west infiltration basin were partially renoved at this tine to
provi de cover for the pond sludges. The South Process Pond is now dry, and portions
have been covered with soil

The North Process Pond was constructed in 1948 after a dike failure at the South
Process Pond. The North Process Pond is in the center of 300-FF-1, approximtely 91
m (300 ft) west of the Colunmbia River. The North Process Pond was operated unti
1975.

The North Process Pond originally consisted of a single large infiltration basin. This
basin was | ater subdivided into three small settling basins and one large infiltration
basin. The original three settling basins were replaced by three new basins in

1961/ 1962. The original basins on the west side of the facility were then used for

sl udge di sposal. The inlet for the pond was at the southwest corner. The pond had no
outlet; water loss was by infiltration and evaporati on.

Lack of infiltration was also a problemfor the North Process Pond. The pond was



periodically dredged to inprove infiltration from 1948 through 1969. Dredge spoils
were spread on the di kes or spread and covered in the adjacent North Pond Scraping
Di sposi ng Area.

The North Pond Scraping Disposal Area, also known as the 618-12 Burial Gound, is
i medi ately south of the North Process Pond. This area was used to di spose of pond
sludges. The sites has since been covered with coal ash and clean fill.

The Process Trenches are an inactive RCRA treatnment, storage, and di sposal (TSD)

unit that will be closed pursuant to the WAshi ngt on Dangerous WAste Regul ati ons

(WAC 173-303). The Hanford Site dangerous waste permt will be nodified to

i ncorporate specific permt conditions for this closure. The Process Trenches consi st of
two parallel, unlined trenches that operated from 1975 to 1994. The two trenches,

called the east and west trenches, are separated by an earthen berm The trenches are

| ocat ed near the western boundary of the 300-FF-1 Operable Unit, approximtely 300

m (1,000 ft) west of the Columbia River. The Process Trenches received wastes from

the process sewer system including the |ow1level radioactive waste fromthe 307

Retenti on Basins. The trenches did not have outlets; water loss was by infiltration and
evapor ation.

By the late 1980's, the process wastewater contained very little uranium However, the

groundwater still had significantly elevated uranium concentrations. The relatively
cl ean process wastewater was nobilizing urani um previously deposited in the bottom of
the trenches and carrying it to the groundwater. In 1991, DOE perforned an expedited

response action (ERA) under CERCLA renoval authority at the Process Trenches.

The objective was to nove contam nated soils fromthe south end of the Process
Trenches to the dry north end, thus preventing process wastewater from passing

t hrough the contam nated soil and driving contami nation to groundwater

Approxi mately 10,800 nB (14,000 yd3) was nmoved in the trenches. The nore
contaminated materials were placed in a depression in the northwest corner of the west
trench. The less contam nated nmaterial was noved to the north end of the trenches,
graded, and covered with a plastic barrier and a | ayer of clean aggregate. The
contanmi nated sediments were left within the boundary of the Process Trenches and are
referred to as the Process Trenches Spoils Pile. 1In 1994, a new effluent treatnment and
di sposal facility was started up, elimnating discharges to the Process Trenches

conpl etely.

The Process Sewer Systemtransferred |iquid process wastes to the process ponds and
trenches. Only those portions of the process sewer systemlocated within the operable
unit are included within the scope of 300-FF-1. The systemis constructed of vitreous
clay pipe and the trunk sewer diameter is 61 cm (24 in). The original process sewer
serving the South Process Pond was |ater nodified to serve the North Process Pond.

The process sewers were further nodified to serve the Process Trenches, as well as the
307 Retention Basins |located in the 300-FF-2 Operable Unit. The portion of the
process sewers serving North and South Process Ponds was reportedly abandoned in

March 1975. However, docunentation of abandonnent exists for only pipe that

fed the southwest corner of the South Process Pond. The as-abandoned condition has
not been identified for the pipe that fed the northwest corner of the South Process Pond
or for the pipe to the North Process Pond.



The Sanitary Sewage Waste Sites handle sanitary sewage fromthe 300 Area. The

sewage travel s through sanitary sewers constructed of vitreous clay pipe. The sanitary
sewers di scharge to septic tanks. The septic tanks are periodically cleaned, and the
sludge is disposed of in an adjacent sludge pit. Between 1943 and 1984, the septic
tanks were connected to a tile leach field constructed of perforated clay pipe. The tile
field was replaced by the Sanitary Sewage Trenches, which are still in use. The south
sanitary sewage trench was evidently constructed prior to or during 1948. The north
sanitary sewage trench was constructed in 1952 across portions of the abandoned tile
field. This ROD addresses only those sections of the sanitary sewer |ocated within the
300-FF-1 Operable Unit. The Sanitary Sewage Trenches will be taken out of service in
the next few nonths when the sanitary wastes fromthe 300 Area will be discharged to
the City of Richland system

The Ash Pits received slurried fly ash, which was generated at the 300 Area

power house when coal was burned. Currently, the powerhouse is using No. 6 fuel oi

and no fly ash is being generated. The fly ash was slurried with water and di scharged
to two ash pits |ocated between the South Process Pond and the 307 Trenches. The

area of the Ash Pits was originally part of the South Process Pond. Presumably, sone
contanmi nated soil and/or sludge from pond operations renains beneath the fly ash. The
Ash Pits originally consisted of a single trench; the trench was divided into the current
configuration around 1960. The Ash Pits often filled up, so sludge was renpved and

pl aced near the river bank or between the north and south process ponds. It is
presuned that, as tinme progressed, ash was allowed to accunmul ate at the east end of the
east pit, eventually to the point where the original extent was no | onger apparent and
only alimted portion of the ash pit was actually being used.

The Filter Backwash Pond was constructed in 1987 to receive filter backwash from

the 300 Area potable water treatnment plant. The backwash contains a high

concentration of alum which settles in the pond. This facility is located directly east
of the Ash Pits, as currently configured. Prior to 1951, the area was part of the South
Process Pond. The pond has a synthetic |iner which rests on a concrete

liner/foundation. After the alumhas settled, the water is recycled through the water
treatment plant.

The Retired Filter Backwash Pond was constructed over a portion of the infiltration
basin of the South Process Pond. When the South Process Pond was retired in 1975,

the infiltration basin was used for disposal of filter backwash. The infiltration basin
operated until 1987.

The 300-3 Al umi num Hydroxide Site was identified during installation of a sunp pit

for the 300 Area Treated Effluent Disposal Facility. The site consists of severa
horizontal 0.3- to 0.45-m (1- to 1.5-ft) dianmeter cedar logs formng a vertical wal
approximately 10 ft high running in a north/south direction. The top part of the wal
sl opes downward to the west and the bottom part is vertical. The structure appears to
be resting on a concrete slab at a depth of approximately 3 to 4.5 m (10 to 15 ft). A
white chal ky material was found during the excavation. The material was determ ned

to be al um num hydroxi de; Toxic Characteristic Leaching Procedure anal ysis indicated
that the material was not a dangerous waste. The constituents in the nmaterial were al
bel ow heal t h-based concentrati ons and the material was deternined to be nonhazardous
and was left in place at the site.



Landfills 1la, 1b, 1c, and 1d were identified during a review of aerial photographs.
Radi oactive contami nation and debris were found on the surface of Landfill la. The
mat eri al s appeared to be simlar to | aboratory wastes. Snall anpunts of what appeared
to be "yell owcake" (uranium oxi de concentrate) were also found. Landfills 1b and 1c
were identified as disturbed or graded areas north of the North Process Pond and near
the Colunbia River. Landfill 1d was identified as a relatively large burn pit.

Hi storical records indicate that, although sonme incidental radioactive nmaterials may

have been buried in Landfill 1d, the pit was mainly for paper, wood, paint cans, and
ot her debris.

Burial Grounds. A variety of solid wastes, sone contami nated with uranium were di sposed
in burial grounds or landfills in and around the 300 Area. One burial ground, Burial G ound
618-4, is part of 300-FF-1. The other burial grounds are in 300-FF-2.

Burial Gound 618-4 is located in the northwest corner of the operable unit. It was
used from 1955 t hrough 1961 and is known to contain miscellaneous materials
contami nated with radi oactive uranium In 1979, 20 depleted uranium fuel elenents

were found to be inproperly discarded near Burial G ound 618-4. An area of
approximately 37 m2 (400 ft2) was found to be radioactively contam nated. The

el enents were renoved, along with the contam nated surface soils, and di sposed of in
the 200 West Area.

300-FF-5. The 300-FF-5 Operable Unit covers an area of approximately 415 ha (1025 acres)
and addresses the groundwater underlying 300-FF1 and part of 300-FF-2. Because
groundwat er underlying the 300 Area di scharges to the Colunbia river, 300-FF-5 included an
assessnment of the interaction between the groundwater and the river.

[11. HGHLI GHTS OF COVMMUNI TY PARTI Cl PATI ON

DOE, Ecol ogy, and EPA devel oped a Conmunity Relations Plan in April 1990 as part of the
overall Hanford Site restoration. This plan was designed to pronote public awareness of the
i nvestigations, as well as public involvenent in the decision-making process. The plan
summari zes known concerns based on conmunity interviews. Since it was originally witten,
several public neetings gave been held and nunerous fact sheets have been distributed in an
effort to keep the public informed about Hanford cleanup issues. The plan was updated in
1993 to enhance public involvenent, and it is currently undergoing an additional update.

The RI/FS reports and the proposed plan for 300-FF-1 and 300-FF-5 were made available to

the public in both the Adm nistrative Record and the Information Repositories naintained at
the locations |isted below. These docunents were offered for a 45-day public coment period
from Decenmber 4, 1995 to January 17, 1996. During that tine, and extension of the coment
peri od was requested. The public conment period was subsequently extended to February 9,
1996. The 300 Area Process Trenches Closure Plan and Groundwater Monitoring Plan were

al so made avail able for review.

ADM NI STRATI VE RECORD (Contains all project docunents.)



U.S. Departnent of Energy
Richland Field Ofice
Admi ni strative Record Center
2440 Stevens Center Place
Ri chl and, Washi ngt on 99352

EPA Regi on 10

Super fund Record Center

1200 Si xth Avenue

Park Pl ace Building, 7th Floor
Seattl e, Washington 98101

Washi ngton State Departnent of Ecol ogy
Admi ni strative Record

300 Desnond Drive

Lacey, Washi ngton 98503-1138

| NFORMATI ON REPOSI TORI ES (Contain limted docunentation.)

Uni versity of Washi ngton
Suzzal l o Library

Gover nment Publications Room
Mail Stop FM 25

Seattl e, Washi ngton 98195

Gonzaga University

Fol ey Center

E. 502 Boone

Spokane, Washi ngton 99258

Portland State University
Branford Price MIlar Library
Sci ence and Engi neering Fl oor
SW Harrison and Park

P. 0. Box 1151

Portl and, Oregon 97207

DOE Ri chl and Public Readi ng Room

Washi ngton State University, Tri-Cities
100 Sprout Road, Room 130

Ri chl and, Washi ngt on 99352

Notices of the public comrent period and availability of docunents for review were published
in the Seattle PI/Tinmes, the Spokesman Review Chronicle, the Tri-City Herald, and the
Oregoni an on Decenber 3, 1995 and again on Decenber 4, 1995. The notice also ran

t hroughout the week of Decenmber 3 in the various papers published by the Hood Ri ver News.
Additionally, a 2-page focus sheet that summarized the Proposed Plan was nmil ed on

Novenber 30, 1995 to an "interested in Hanford" mailing |ist of about 4,700 people. That

mai ling list included the nmenbers of the Hanford Advisory Board (a citizen/stakehol der



cl eanup advi sory board), Native American Tribes with reserved treaty rights to Hanford-

rel ated resources, and natural resource trustees. Focus sheets and proposed plans were numil ed
to a nunmber of individuals in response to requests during the conment period. The extended
comment period was announced in the Tri-City Herald on January 14, 1996. The proposed

pl an and focus sheet identified that a public neeting would be held upon request. No public
neeting was requested. A response to the conments received during the public coment

period is included in the Responsiveness Sumary, which is Appendix A of this ROD

Bri efings and discussions were held with the Environnmental Restoration Subcommittee of the
Hanf ord Advi sory Board on Decenber 6, 1995 and on January 25, 1996.

Thi s deci si on docunent presents the selected renmedial actions for the 300-FF-1 and 300-FF-5
Operable Units at the Hanford Site in Richland, Washington. The selected renedies are
chosen in accordance with CERCLA; as anmended by SARA, and to the extent practicable, the
Nat i onal Contingency Plan (NCP). The decision for these operable units is based on the
Admi ni strative Record.

V. SCOPE AND ROLE OF RESPONSE ACTI ON W THI N SI TE STRATEGY

The cl eanup actions described in this ROD address known current and potential risks to human
health and the environnment from 300-FF-1. The interimactions for 300-FF-5 described in

this ROD address known current and potential risks to human health and the environnment from
the uranium trichloroethane, and 1, 2-Dichloroethene in the groundwater. This ROD does not
address other contaminants (e.g., tritium that nmay be present in 300-FF-5 which are reserved
for future actions. These actions are enhanced by the 1991 ERA and the elimnation of |iquid
waste discharges in the 300 Area. The remedial action at Burial Gound 618-4 will provide

i nformati on hel pful in selecting renedial actions at the burial grounds in 300-FF-2. This ROD
addresses the contaminated soil and debris in 300-FF-1 and the contani nated groundwater in
300-F-5 described above. This ROD al so requires the disposal of excavated contani nated
materials fromthe 300 Area Process Trenches. The Process Trenches are subject to closure

requi renents under RCRA. The closure plan and the specific pernit conditions will be part of
the Hanford Site RCRA permit. Actual or threatened releases fromthe waste sites and the
groundwater in 300-FF-2, and a final renedial decision for 300-FF-5, will be the subject of

future proposed plans and RODs.

V. SUMMARY OF SI TE CHARACTERI STI CS
A. General Characteristics

The Hanford Site is located in the Pasco Basin, a sedinent-filled topographic and structura
basin situated in the northern portion of the Colunbia Plateau. The Hanford Site is dom nated
by the lowrelief plains of the Central Plains physiographic region and anticlinal ridges of the
Yaki ma Fol ds physi ographic region. The Pasco Basin is bounded on the north by the Saddle
Mount ai ns anticline; on the west by the Umtanum Ri dge, Yakima Ridge, and Rattl esnake Hills
anticlines; and on the south by the Rattl esnake Mountain anticline. The Pal ouse Slope, a
west - di ppi ng nmonocl i ne, bounds the Pasco Basin on the east. The Pasco Basin is divided into

t he Wahl uke and Cold Creek synclines, which are separated by the Gabl e Mountain anticline,

the eastern extension of the Untanum Ridge. The sedinments within the Pasco Basin are

underl ain by the M ocene-age Colunbia River Basalt G oup, a thick sequence of flood basalts
that covers a large area in eastern Washi ngton, western Idaho, and northeastern Oregon



Local Geology. The uppernpost nenber of the Columbia River basalts present in the

300 Area is the Ice Harbor Menber of the Saddl e Mountains Basalt group. Suprabasalt strata
in the 300 Area consist of the 29- to 44-mthick (95- to 145-ft thick) Ringold Formation, the
24- to 35-m (80- to 115-ft) thick Hanford formation, and a thin veneer of surficial deposits.
Sedi nments fromthe upper strata of the Ringold Formation within and near the 300 Area are
characterized by conmplex interstratified beds and | enses of sand and gravel. Ringold
Formati on deposits are generally better cenented, calcified, and sorted than those fromthe
Hanford formation. Ringold strata typically contain a | ower percentage of angular basaltic
detritus than do Hanford fornmation deposits.

Local Hydrogeol ogy. The unconfined aquifer beneath the 300 Area is conposed of two

hydrogeol ogically distinct formations: the Hanford and the Ringold formati ons. The Hanford
formation is dom nated by pebble to boul der gravels with sandy dom nated faci es present
locally. Excluding eolian deposits, the vadose zone is conmposed of the Hanford sands and
gravels. The open framework structure of this formation yields very high hydraulic
conductivities rangi ng between 3,600 mday (12,000 ft/day) to 10,000 m day (32,800 ft/day).
The formation generally has a high porosity and drains rapidly. Though noundi ng beneath
operating ditches and ponds was observed in the past, no such mounding is known to exi st
today. Saturated Hanford formation underlies the North and South Process Ponds and the
Process Trenches and varies between 1.5 to 7.6 m(5 to 25 ft) in thickness. The saturated
Hanford formation generally thickens near the Colunmbia River and thins to the west. The
partially indurated Ringold Formation underlies the Hanford formati on and conpletely

contains the unconfined aqui fer on the western edge of the operable unit. There is evidence of
several erosional lows in the top of the Ringold Formati on that generally extend fromwest to
east across the formation. The Ringold Formation has much | ower conductivities, ranging
from50 mday (160 ft/day) to 150 mday (500 ft/day).

The uppernost confined aquifer occurs in the | ower sand and gravel units of the Ringold'
Formati on and is separated fromthe unconfined systemby the Ringold | ower mud unit. An

upwar d gradi ent exists between the confined and the unconfined aquifers, indicating that the
mud unit is locally extensive.

Flow in the unconfined systemis generally toward the Col unbia River, and groundwat er
eventual |y discharges to the river through springs and seeps in the river bottom and river bank
However, river stage strongly influences both groundwater flow and contam nant exchange

rates between the aquifer and the river. This effect is nbst pronounced near the river, but is
al so observed throughout the operable unit. Gradient reversals, causing flowto nove fromthe
river into the 300-FF-5 Operable Unit, are common and are facilitated by the high

transm ssivities nmeasured in the Hanford formation. Daily river stage variations of 1 to 3 ft
are comon, and seasonal (long-tern) changes of 4 ft have been observed.

The groundwater flow system has a significant inpact on the contam nant distribution observed
in the aquifer. Higher groundwater pore velocities, associated with the saturated Hanford

formation found along the river, will quickly flush and naturally dilute contamni nation

i ntroduced into the aquifer and facilitate its renediation. Contam nants whose novenent is
only slightly chemically retarded will decrease with tine once potential sources are renoved or
cont ai ned.

Surface Water. The Colunbia River is the second largest river in North Anmerica, and is the
dom nant surface-water body on the Hanford Site. The existence of the Hanford Site has



precl uded devel opnent of this section of river for irrigation and power, and the Hanford Reach
(the free flowing section of the Colunbia Ri ver beginning at Priest Rapids Dam and endi ng

just north of 300-FF-1) is now being considered for designation as a National WIld and Scenic
River as a result of congressional action in 1988 (Public Law 100-605). Washington State has
classified the stretch of the Colunbia River from Grand Coul ee to the Washi ngt on- Oregon
border, which includes the Hanford Reach, as Class A "Excellent". Class A waters are to be
suitable for essentially all uses, including raw drinking water, recreation, and wildlife
habi t at .

The Col unbia River has many uses, including production of hydroelectric power, extensive
irrigation in the Md-Colunbia Basin, and as a transportation corridor for barges. In addition
the river and islands serve as habitat for a variety of fish and birds. Several conmunities
along the Colunmbia River rely on the river for drinking water. Water fromthe Colunbia River is
used extensively for recreation, including fishing, hunting, boating, sailboarding, waterskiing,
di vi ng, and sw nmm ng.

Background Data. Project-specific background soil sanples were obtained from six

borehol es I ocated in and near the 300 Area, in areas undi sturbed by 300-FF-1 Operable Unit
activities. No discernible differences in paraneter concentrations exist between the borehole
| ocations; therefore, all sanples were conbined to provide a description of the operable-unit-
speci fic background conditions. Thirty-three sanples are available to characterize soi
background in the vadose zone; these include sanples collected fromthe surface to the water
tabl e. Background soil quality is characterized in Table 2.

Tabl e 2. Local Background Soil Concentrations.

Anal yte ng/ kg
al um num 5190
anmoni a 1.5
anti nony 11.2
arsenic 2.2
bari um 97.4
beryllium .42
cadm um 77
cal ci um 8980
chl ori de 400
chrom um 19.0
cobal t 12.2
copper 44,2
cyani de 126
fluoride 3.4
iron 20900
| ead 5.69
magnesi um 4280
manganese 333
mer cury .1
ni ckel 10. 2
nitrate 5.9
nitrite 2.2
phosphat e 1.6

pot assi um 980



sel eni um . 26

silver 2.54
sodi um 367
sul fate 30.1
thallium 1.8
vanadi um 30.9
zinc 27.2

Culture Resources Review. 300-FF-1 and 300-FF-5 are |ocated adjacent to the Col unbia

Ri ver, an area typically associated with high cultural resource potential. Four archaeol ogica
sites of cultural significance have been identified within the operable unit. One site has been
eval uated and determined eligible for placenent on the National Register of Historic Places.
According to Section 106 of the National Historic Preservation Act, an eligible site is provided
the sane level to protection and associated requirenments as a site listed on the Nationa

Regi ster of Historic Places. Human renmmins have al so been identified within the operable

unit. The renmains were discovered during the construction of a sewer |line and were |eft

undi sturbed and capped with additional soil. The pipeline was constructed above ground, over
the archaeol ogical site. An additional site, considered an isolated find, has been identified
within the operable unit. An isolated find typically represents three or |ess discreet
artifacts

within 10 m (33 ft) of each other. Because nobre extensive surveys were not perfornmed, the

magni tude is not defined. Those cultural resource reviews conducted to date within 300-FF-1
have been limted to specific project locations. No survey has been conducted over the entire
operable unit. Consequently, any actions undertaken for renediation, or in support of

remedi ation, will be preceded by a field survey by cultural resource specialists. Because
human remai ns have al ready been found within the operable unit, consultation with Native
Americans will take place in the early phases of project design.

An additional six sites are located within 0.8 km (0.5 m) of the operable unit. O the six
sites, three are described as "isolates" and consist of limted itenms uncovered during the
survey. The other three sites are nore substantial and are described as traditional-use sites,
such as housepits and fishing canps.

Ecol ogy. No plants or mammal s on the Federal |ist of Endangered and Threatened Wldlife

and Plants are known to occur within 300-FF-1. There are, however, several species (see
Tabl e 3) of both plants and aninmals that are of concern or are under consideration for fornmal
listing by the Federal government and Washi ngton State.

The persistentsepal yellowress (Rorippa colunbiae) is listed as a Washington State

endanger ed speci es and has been found in the riparian zone along the Colunmbia River within
300-FF-1 and 300-FF-5. Two additional plant species that may occur, but have not been

di scovered, within the 300-FF-1 boundaries are |isted as Washington State threatened species.
These species are Hoover's desert parsley (Lomatium tuberosun) and Col unbia Ri ver

m | kvetch (Astragal us col unmbianus). It should be noted that Washington State designations, in
all cases, are as strict or stricter than the correspondi ng Federal designations.

Four bird species of concern are noted to occur near 300-FF-1 and 300-FF-5. These species

i ncl ude Swai nson's hawk (Buteo swainsoi), Forster's tern (Sterna forsteri), long-billed curlew
(Nunmeni us anericanus), and burrowing ow (Athene cunicularia). O these special aninmals,

the Washington State Departnent of Fish and Wldlife classifies the Swainson's hawk and
burrowi ng oWl as "State Candi date" species, and Forster's tern and long-billed curlew as



"State Monitor" wildlife species. The long-billed curlew, until recently, was designated as a
Federal Candidate 3 species. The U S. Fish and WIldlife Service dropped the Candi date 2 and
3 categories fromtheir listings in February 1996.

Tabl e 3. Candidate Species to the Threatened or Endangered Li st

Identified on the Hanford Site. (Page 1 of 2)

Common Nane Scientific nane

Federal (a)

State
Mol | uscs Shortfaced | anx Fi sherol a (=Lanx) nuttall
X(c3) X
Col unmbi a pebbl e snai l Fl um ni col a (=Li t hogl yphus) col unbi ana X(c2)
X
Bi rds Conmon | oon Gavi a i mrer
X
Swai nson' s hawk But eo swai nsoni
X
Ferrugi nous hawk Buteo regalis X(c2)
Western sage grouse (b) Centrocercus urophasi anus phai os X(c2)
X
Sage sparrow Anphi spi za bel |
X
Burrowi ng ow At hene cunicul ari a
X
Logger head shri ke Lani us | udovi ci anus X(c2)
X
Nor t her n goshawk( b) Acci pter gentilis
X(c2) X
Lewi s woodpecker ( b) Mel aner pes | ew s
X
Long-billed curl ew Numeni us ameri canus
X(¢c3)
Sage thrasher Or eoscopt es nont anus
X
Fl amrul at ed ow (b) Qus fl ameol us
X
West ern bl uebird(b) Si alia nexi cana
X
Gol den eagl e Aqui | a chrysaet os
X
Bl ack tern(b) Chi | doni us ni ger
X(c2)
Trunpet er swan(b) Cygnus col unbi anus
X(c2)
Pl ant s Col unmbia m | k-vetch Ast ragal us col unbi anus
X(cl)
Col unmbi a yel | owcress Rori ppa col unbi ae
X(c2) X

Hoover's desert parsley

Lomati um t uber osum



X(c2)

X(cl)

wn

wn

5 &8 & 5 ®» 8 &8 & ® ®» ™~ B

Nor t her n wor mwood( ¢)
Desert Evening prinrose
Shi ning fl at sedge

Dense sedge

Gray cryptantha

Pi per' s dai sy

Sout her n nudwor t

Fal se- pi nper ne
Toot h- sepal dodder
Thonmpson' s sandwort
Bristly cryptantha

Robi nson' s oni on

Col unmbi a Ri ver nugwort
St al ked-pod m | kvetch
Medic mil kvetch
Crouching m | kvetch
Rosy bal sanr oot

Pal ouse thistle

Smoot h cliffbrake
Fuzzy- beard tongue penstenon

Squi Il onion

Tabl e 3.

Arteni sa canpestris borealis var. wornskiol di

Cenot hera Caespitosa
Cyperus rivularis

Carex densa

Crypt ant ha | eucophaea
Eri geron pi peri anus

Li nosel |l a acaulis

Li nderni a anagal | i dea
Cuscuta deticul ata
Arenaria franklinii v. thonpsoni
Cryptantha interrupta
Al'l'ium robi nsoni
Artenmisia |indleyana
Ast ragal us scl erocar pus
Ast ragal us speirocar pus
Ast ragal us succunbens
Bal sanorhi za rosea
Cirsium brevefol i um
Pel | aea gl abel | a

Penst emon eri ant herus

Allium scillioides

Candi dat e Species to the Threatened or Endangered Li st
Indentified on the Hanford Site.

(Page 2 of 2)



Comon Nane Scientific nanme Federal (a)

State
I nsects Col unmbi a River tiger beetle(c) Ci ni ndel a col ubi ca X
Reptil es Stri ped whi psnake Masti cophi s taeni atus
X
Mamal s Merriam s shrew Sorex merriam X

Paci fic western big-eared bat(c) Pl ecotus townsedii townsendii X(c2)
X

Pygnmy rabbit(c) Brachyl agus i dahoensi s X(c2)

The foll owi ng species may inhabit the Hanford Site, but have not been recently collected, and
t he known
collections are questionable in terms of |ocation and/or identification.

Pal ouse mi | kvetch Astragal us arrectus

S

Few- f| ower ed bl ue-eyed Mary Col linsia sparsiflora
S

Coyote tobacco Ni coti ana attenuata

S

1(a) Abbreviations:
Cl = Taxa for which the Service has enough substantial information on biol ogica
vul ernability
to support proposals to Iist them as endangered or threatened species. Listing
is anticipated
but has tenporarily been precluded by other listing activity.
c2 = Taxa for which current information indicates that proposing to |list as endangered
or
threatened is possibly appropriate, but for which conclusive data on biol ogi ca
vul nerability
are not available to support listing. The Service will not propose listing
unl ess additiona
supporting i nformati on beconmes avail abl e.
C3 = Taxa that were once considered for |isting as endangered or threatened, (i.e., in
categories
1 or 2) but are no longer current candidates for listing. Such taxa are further
subdi vi ded
into three categories that indicate why they were removed from consi derati on
S = sensitive, i.e., taxa vulnerable or declining, and could beconme endangered or
t hr eat ened
wi t hout active managenent or renoval of threats;

ML = Monitor group 1. Taxa for which there are insufficient data to support listing as
t hreat ened, endangered, or sensitive.

M = Monitor group 2, i.e., taxa with unresolved taxonom c questions.

M3 = Monitor group 3, i.e., taxa that are nore abundant and/or |ess threatened than

previ ously

assuned.
2(b) Species reported, but sel dom observed, on the Hanford Site.
(c) Probable, but not observed, on the Hanford Site.

Note: The U S. Fish and WIldlife Service dropped the Candidate 2 and 3 categories fromtheir
listings in



February 1996.

B. Nature and Extent of Contam nation and |Investigative Approach

I nvestigative Approach. DCE had investigated several of the 300-FF-1 waste sites prior to
starting the renmedial investigation under CERCLA. The information fromthese previous

i nvestigations, and available historical information, was used to focus the renedi a

i nvestigation. GCeophysical and soil-gas surveys were performed over the burial ground prior

to any subsurface sanpling. These surveys were used to guide the location of test pits; test
pits were placed in areas where the surveys indicated | arge concentrations of buried waste or
the possibility of solvents. The process ponds and the process trenches were sanpled with

both borings and test pits. The results were used to refine the conceptual site nodel and the
contami nants of concern |list, identify applicable or relevant and appropriate requirenents, and
provi de an assessnent of the risks associated with the sites. The results of the investigation
are

descri bed bel ow.

DOE has monitored groundwater in the 300 Area for over 40 years. However, 19 additiona

wells were installed to expand the horizontal and vertical coverage. Sanples were taken

during well drilling to provide data of docunmented quality on the site geol ogy and hydr ol ogy.

In order assess inpacts to the Colunbia River, sanples were taken fromboth the river and

from springs and seeps where groundwater discharges to the river. The results of the

i nvestigations were used to refine the conceptual site nodel and the contam nants of concern
list, identify applicable or relevant and appropriate requirenents, and provi de an assessnent of
the risks associated with the groundwater. They are described bel ow.

300-FF-1 Contam nation. |In the 300 Area, fuel elenments were fabricated by a co-extrusion
process. The fuel elenments, or billets, were formed by bondi ng an al um num or zirconi um

cl adding onto a uraniumand silicon fuel core. A copper jacket and |ubricants were used

during the extrusion process to protect the fuel elenment. Lubricants were renoved using
organi ¢ solvents such as trichloroethane (also known as trichloroethylene or TCE). After
extrusion of the fuel elenments, nitric acid was used to renove the copper jackets. The uranium
core was chemcally mlled using copper sulfate, nitric acid, and sulfuric acid. A zirconium
end cap was then brazed on with beryllium |In addition, alum num fuel spacers fromthe

100 Area reactors were re-anodized in the 300 Area.

Sout h Process Pond. Surface radiation surveys conducted during the Rl identified 3

soil contam nation |locations near the edge of the South Process Pond and 10 | ocations
outside the south pond perineter fence (Figure 3). Most of these |locations are north of
the pond and |l ocated in what appears to be an enlarged berm This is the same genera
area where records indicate that the dike failed and di scharged pond water into the

Col unbi a River.

Prior to the R, sanples were taken fromthe South Process Pond in a nunmber of test

pit | ocations. The data showed that contani nant concentrations decreased with
i ncreasing distance fromthe pond inlets and al so decreased with soil depth.

<I MG SRC 1096143E>



Forty-four sanples were collected fromfour |ocations during the RI. The sanpling

| ocations are shown Figure 4. A green precipitate |layer was found in the 0.3- to
0.6-m (1.5- to 2-ft) interval at SPT-3. Uranium 238 concentrations are greatest

(980 pCi/g) in this near-surface precipitate |layer. The concentrations range from 16 to
56 pCi/g at this depth in the other |ocations sanpled. The high concentration at

| ocation SPT-3 correlates with its close proxinmty to the process pond inlet. In
contrast, location SPT-3 exhibits markedly | ower concentrations out in the centra
portion of the infiltration pond. The uranium 238 concentrations at |ocation SPT-3
rapi dly decrease by orders of magnitude over a short depth interval. Concentrations of
urani um 238 near the water table range between 1.1 and 2.9 pCi/g. Groundwater was
encountered at approximately 9 m (30 ft). At the bottom of the borehole and test pits,
approximately 10 m (35 ft) to 12 m (40 ft) bel ow ground surface, they range fromO0.8
to 3.1 pCi/g.

Ot her radioactive contam nants of concern are present in the waste unit. The highest
concentrations of cobalt-60 were found within the upper 1.5 m (5 ft) at each sanpling
| ocation, with the highest (81 pCi/g) found at location SPT-3. Radium 226 and
thorium 228 concentrations in the range of 0.3 to 1 pCi/g are present at all |ocations
sanpl ed and apparently represent Hanford Site background concentrations.

The hi ghest copper concentrations were found in the near-surface soils, with a notably
hi gh concentration of 95,000 ng/kg |ocated in the precipitate |layer at |ocation SPT-3.
Copper concentrations below 3 m (10 ft) range between 16 and 83 ng/ kg, with the

exception of one location at approximately 5.2 m (17 ft) in SPT-3, where copper was
detected at 520 ng/kg. Chrom um exhi bits hi gher concentrations near the surface and

| ower concentrations at depth. A chronmi um peak of 600 ng/kg was found near 0.45 m

(1.5 ft) in location SPT-3. Concentrations at the sane depths at |ocations SPT-1 and
SPT-2 were 43 and 42 ng/ kg, respectively. Chrom um concentrations at depths

greater than 2 m (6 ft) at all sanple |ocations are |less than the operable unit background
upper tolerance limt (UTL) of 19 ng/kg.

Ammoni a was detected in 17 of 44 sanples taken during the RI. The highest
concentration detected was 90 ngy/kg.

Pol ychl ori nated bi phenyls (PCBs) were found in the South Process Pond. The hi ghest
concentrations are | ocated at approximately 0.45 m (1.5 ft) below the soil surface;
concentrations range from5 to 9 ng/kg. PCBs were found at depths greater than 2 m
(6 ft) below the ground surface in only two sanples. Concentrations in these sanples
were less than 1 ng/kg.

<I MG SRC 1096143F>

North Process Pond. Modre than 40 soil contam nation |ocations were identified wthin

a 91-m (300 ft) radius of the North Process Pond during the Rl surface radiation survey
(Figure 3). Characterization prior to the R concluded that the maximum

contanmination is | ocated near the pond inlet and at a depth of 5 m (16.5 ft). This
conclusion correlates with results of the RI and indicates that contam nation of the
settling basins is nore extensive than in the infiltration section of the process pond.

Thirty-ei ght sanples were collected fromfour |locations during the RI. The sanpling



| ocati ons are shown on Figure 5. The maxi num urani um 238 concentration

(900 pCi/g) was at 1.5 m (5 ft) below ground surface at location NPT-1. Pit NPT-1is
the closest of the RI sanpling locations to the pond inlet. A green precipitate |ayer was
found at this sane interval. Similar green precipitate was characterized and identified
as calcite highly enriched with uranium and copper. The uranium 238 concentration
decreases to 120 pCi/g at 2 m(6 ft), then to 34 pCi/g at 3 m (10 ft). The uranium 238
concentrations range between 9 and 20 pCi/g at the remaining depths sanpled. Pit

NPT-1 showed consistently higher concentrations than did the other three sanple

| ocations. No uranium 238 concentrations at the other |ocations exceed 50 pCi/g. The
decreased concentrations in |ocations distant fromthe pond inlet adheres to the genera
trend of decreasing contam nation with distance.

The hi ghest cobalt-60 concentration (3.5 pCi/g) was found at 1.5 m (5 ft) in NPT-1.

Cobal t-60 concentrations rarely exceeded 1 pCi/g at any of the other intervals sanpled,
regardl ess of the location in the waste unit. The highest radium 226 and thorium 228

(2 and 3 pCi/g, respectively) concentrations were also found in the first 1.5 m (5 ft) of
NPT- 1.

The hi ghest copper and chrom um concentrations (41,000 and 550 ng/ kg, respectively)
occur within the first 1.5 m (5 ft) bel ow ground surface at |ocation NPT-1, which is
close to the pond inlet. At 6.4 m(21 ft), the contanm nant concentrations have
decreased by orders of magnitude to 430 ng/ kg for copper and 13 ng/ kg for

chromium The operable unit background UTL is 44 ng/ kg for copper and 19 ng/ kg

for chrom um Copper concentrations exceed the operable unit background UTL at al
sanpl e | ocations below 1l m (3 ft) in NPT-1 and below 3m (9 ft) in 399-1-22

However, at locations farther fromthe pond inlet (NPT-2 and NPT-3), copper
concentrations do not exceed the operable unit background UTL bel ow depths of 3.3 m
(11 ft).

PCBs were found in 9 of 38 sanples. The highest PCB concentrations were typically
found at depths less than 3 m (10 ft). The maxi mum PCB concentrati on was
16 nmg/ kg, at location NPT-1.

No sanpling was conducted during the RI within the North Process Pond Scraping

Di sposal Area. Because the scraping disposal area received sludge fromthe North
Process Pond, contanination is expected to be simlar in nature to the North Process
Pond.

<I MG SRC 1096143G

Process Trenches. The east and west Process Trenches were sanpled prior to and
following the ERA. Figure 6 shows the distribution of contam nants in the Process
Trenches both before and after the ERA. Pre-ERA sanple results are consi dered
representative for the Process Trench Spoils Area, which is |located at the north end of
t he trenches.

The greatest pre-ERA concentrations of uranium 238 (to a maximum of 9,100 pCi/g)

were | ocated near the surface at the east trench weir box. Pre-ERA concentrations of
urani um 238 were highest near the south end of the trenches, and decreased markedly
with distance toward the north end of the trenches. After the ERA, the highest
urani um 238 concentration detected (44 pCi/g)was in the west trench at both the



surface and at a depth of 1.4 m (4.5 ft), 20 m (65 ft) fromthe south end of the trench
The post-ERA isotopic uraniumdata were rejected during data validation because the

| aboratory did not provide docunmentation that the instrument calibration sources were
traceable to the National Institute of Standards and Testing, as required by the
val i dation procedure. However, the data were retained for limted use.

Thorium 228 concentrations in pre-ERA soils in both the east and west trenches ranged
fromO0.52 pCi/g to a maxi mum of 17 pCi/g. The maxi num was detected at a depth of

0.15 m (0.5 ft) in the east trench. Post-ERA concentrations ranged from bel ow t he
detection limt at a depth of 3.3 m (11 ft) in VPT-1 to a maxi mum of 0.83 pCi/g at the
2-m (6.5 ft) interval in the same test pit, within the range of the apparent sit
backgr ound.

Figure 6 presents pre- and post-ERA sanpling data for chrom um and copper. The
concentrations of these constituents generally decrease with depth. The greatest

pre- ERA copper concentrations (3,600 ng/kg) were present in the first 0.15 m (0.5 ft)
bel ow ground surface in the east trench. Pre-ERA maxi mum copper concentrations

(1,500 ng/kg) in the west trench were somewhat |ower, but within the sane

magni tude. Pre-ERA east trench chrom um concentrations vary significantly between
sanmpling | ocations, with the highest concentrations (around 180 ng/kg) in surface soils
20 m (65 ft) fromthe south end of the trench. Similar surface concentrations were
found 100 m (328 ft) fromthe south end of the trench. No post-ERA soil sanple had a
chrom um concentration in excess of the operable unit background UTL of 19 ng/kg.

PCBs were found in several pre-ERA surface sanples in the east trench at
concentrations up to 20 ng/kg. They were tentatively identified in pre-ERA west
trench surface soils at concentrations ranging fromO0.12 to 13 ng/kg. No PCBs were
detected in any post-ERA east trench sanples and PCBs were only tentatively identified
in the west trench at a maxi mum concentration of 0.031 ng/kg.

The pre-Rl data show sanples with el evated concentrati ons of arsenic, cadm um
thallium and benzo(a)pyrene. The nmaxi num val ues found were 319 ng/ kg of arsenic,
222 nmg/ kg of cadm um 25,000 ng/ kg of thallium and 27 ng/ kg of benzo(a)pyrene.

<I MG SRC 1096143H>

Chrysene was identified in pre-ERA sanples at concentrations up to 43 ng/kg. All of
the soil which these sanples were taken fromwere noved during the ERA and are part
of the Process Trench Spoils Area

Separate, independent TCLP tests were performed on 300 Area Process Trench soils
per EPA protocols during the RI. All of the sanples passed the TCLP test criteria.
Simlarly, EP Toxic Procedure tests were perforned before the RI on process trench
soils with similar results.

Sanitary Sewer Trenches. Three surface soil sanples were obtained fromthree

| ocations in the North Sanitary Trench during the RI. The sanples were anal yzed for a

conprehensive list of inorganic and organi c nonradi oactive constituents. However, no

radi ol ogi cal anal yses were not performed in the south sanitary trench, at either of the
two septic

tanks located at the west end of the trenches, or at the adjacent sludge pond. Levels of



contamination at these locations are expected to be simlar to the North Sanitary
Trench.

No contami nants of concern were identified during the 300-FF-1 RI. The maxi num
copper concentration found during the RI was 880 ng/kg. The maxi mum chrom um
concentration was 120 ng/ kg.

Ash Pits. Three surface soil sanples were obtained fromthe ash pits during the RI
Sanpl es were anal yzed for netals and sem vol atile organics only; radionuclide analysis
was not conducted. No contaminants of concern were identified at the surface for this
waste unit. Contaminated soil nay be present beneath ash deposits in the pits, since
this area was once part of the South Process Pond.

Filter Backwash Pond. Six surface soil sanples were obtained fromthe filter
backwash pond during the RI. Sanples were analyzed for nmetals and senivolatile
organi cs only; radionuclide anal yses were not conducted. No contam nants of concern
were identified for this waste unit. Contaminated soil may be present beneath ash
deposits, since this area was once part of the South Process Pond.

Retired Filter Backwash Pond. When the South Process Pond was retired in 1975,

the east basin was used for disposal of water treatment plant filter backwash. No
sanpling activities were conducted during the RI. Contam nants of concern for the
soils beneath the pond are anticipated to be the same as those identified for the South
Process Pond and to require simlar renedial action.

Landfills l1la, 1b, 1c, and 1d. Surface radiation |evels above background have been
found at Landfills 1a, 1b, 1c, and 1d. Ceophysical surveys were also performed for
these landfills, with the followi ng results.

O Landfill la is a small group of waste di sposal trenches.

O Two shallow deposits and a | arge nunber of discrete objects were identified at

Landfill 1b. However, the survey did not suggest significant quantities of
wast e.

0 Waste materials were not identified at Landfill 1c; however, the surface debris
whi ch were the source of the radi oactive contam nati on were found and
renoved.

O A large continuous area of waste was indicated at Landfill 1d. The greatest

t hi ckness was identified near the edges of the unit. Steel materials conprise a
signi ficant portion of the waste.

Burial Gound 618-4. The Rl surface radiation survey identified seven |ocations

above background |l evels: six near the entrance to the burial ground and one outside th
north fence. |In addition to surface soil contam nation, contam nated nmetal pieces were
al so found during the survey. The existence of contaninated surface debris and areas
of elevated surface radiation activity indicates that the extent of contanination that
require remediation is greater than the fenced area of the burial ground.

Tetrachl oroet hene, 1, 2-Di chl oroethene (DCE), and TCE were detected in soil gas at

e

may



ei ght sanpling | ocations. Trichloroethane was identified in one soil sanple at a
concentration of 0.4 ng/kg, and tetrachl oroethene was tentatively identified in two
sanpl es with a maxi mum concentration of 0.13 ng/kg.

Test pit excavation during the RI encountered radi oactive pipe, scrap netal, barrels,
salt-bath precipitate, and other refuse. No indications of |iquid waste di sposal were
found. The refuse was |located within sand and gravel fill. The thickness of the fil
was 5.8 mand 2.7 m (19 ft and 9 ft) at locations 618-4TP-1 and 618-4TP-2 (see

Figure 5), respectively. Undisturbed sandy gravel of the Hanford formati on was

| ocated below the fill. Ten soil sanples were collected fromtwo test pits during the
RI .

A uranium 238 concentration of 2,100 pCi/g was found at 1 m (4 ft) at |ocation
618-4TP-1, and a concentration of 640 pCi/g was found at 2 m (6 ft) at |ocation
618-4TP-2. Concentrations at other depths are substantially |ower, (e.g., the next

hi ghest concentration is 110 pCi/g at a depth of 3.3 m[14 ft] in 618-4TP-1).
Urani um 234 exhibits a simlar distribution: 2,100 pCi/g at 1 m(4 ft) and a secondary
peak of 110 pCi/g at 4 m (14 ft). Radium 226 and thorium 228 were consistently

found in 618-4TP-1 over the entire depth sanpl ed; however, concentrations exceeded
background only at a single |ocation, where thorium 228 was detected at 2.3 pCi/g.
Radi um 226 was found in only one sanple at 618-4TP-2. Cobalt-60 was not found at

ei ther sanpling |ocation.

The maxi mum copper and chrom um concentrations were identified in 618-4TP-2 at
230 and 960 nmg/ kg, respectively. These highs were within an interval of 1 to 2 m

(3 to 6 ft) below ground surface. Copper and chrom um maxi nuns in 618-4TP-1 were
significantly lower: 67 and 45 ng/ kg, respectively. Conparison of the operable unit
background UTL for copper (44 ng/kg) indicates that the background UTL is only
exceeded in the upper 5 m (15 ft) of 618-4TP-1 and only in the upper 2 m (6 ft) of

| ocation 618-4TP-s. PCBs were present at both sanpling |ocations, with the maxi num
concentration of 2.7 nmg/kg identified at 0.6 m (2 ft) below ground surface in
618-4TP- 2.

300-FF-5 Contam nation. Over 400 sanples were taken and anal yzed for chem cals and

radi onuclides during 7 rounds of groundwater sanpling at 64 different wells. The wells
utilized were a conbination of wells drilled for the Rl and existing wells. Table 4 provides a
summary of contaminants in the groundwater and Table 5 provides a sunmary of contami nants

in surface water. River-bottom sedi nents were sanpl ed near the springs and seeps, and no
contanmi nation was found. A description of contam nation by nediumis present bel ow

Groundwater. For groundwater, the identified contam nants of potential concern

were: total coliformbacteria, 1,2-DCE (total and trans), TCE, chloroform nitrate,
90Sr, 99Tc, tritium total uranium 234U, 235U, 238U, nickel, and copper. Al of the
groundwat er contami nants of potential concern were associated only with the

unconfi ned aquifer

Groundwat er contamination in the vicinity of the 300-FF-5 Operable Unit generally
consists of three main plunes (Figure 7). The primary plune, and the only one of the
three that is derived from 300 Area operations, is centered beneath the

300-FF-5 Operable Unit. Contaninants associated with this plume are total coliform



bacteria, chloroform DCE, TCE, nickel, copper, 90Sr, and uranium Although the
di stribution of each contam nant varies sonmewhat because of differing transport
properties and sources, maxi mum concentrations occur primarily in the vicinity of the

Process Trenches and the north and south process ponds.

A second plunme, consisting of tritium is present throughout the north and eastern
portions of the 300-FF-5 Operable Unit (Figure 7). This plunme is derived from
operations in the 200 Area and is migrating into the 300-FF-5 Operable Unit fromthe
north. At the tine of the Phase | Rl sanpling, maximumtritium concentrations
(approximately 12,000 pCi/L) occurred beneath the northern portions of the 300 Area
and declined to the south. The nininmum detected concentrations (approxi nately

1,00 pCi/L) occurred approximtely 400 m (1,300 ft) south of the 300-FF-5 Operable
Unit. This plune will be addressed in future ROD(S).

The third plunme, consisting of 99Tc and nitrate, is mgrating fromthe vicinity of the
1100-EM 1 Operable Unit, which is |ocated approximtely 1.6 km (1 m) west of the
southern portion ot the 300-FF-5 Operable Unit. TCE is also present in groundwater

at the 1100-EM 1 Operable Unit. This plune was addressed in a 1993 ROD, which

Table 4. Sunmmary of G oundwater Contami nants.
(Page 1 of 3)

Constituents Detected Well where Units Maxi mum Local Previ ous M ni num

M ni mum
(Rounds 5, 6, &7) Maxi mum Val ue Concentration Backgr ound
Maxi mum RBCb, d ARAR
Occurred Det ect ed Concentration
Screeni ng
Level c
Al um num 399-1-17A &/ L 66 358 1780
Ant i nony 399-3-12 ag/ L 37.7 <16 ND
. 64 .6
Arsenic 399-1-18A ag/ L 6.2 12.9
13.9 5
Bari um 399-1-17B &/ L 70 210.4
133 200
399-2-1

Bromi de 399-1-21A &/ L 100 - ND
None -
Cal ci um 399-1-5 &/ L 55, 500 70, 336
74, 400 -
Chl ori de 399-1-17A &/ L 140, 000 51, 740
26, 700 None 25, 000
Chrom um 399-3-2 &/ L 4.5 2.4 10. 2
10
Cobal t 399-1-17A &/ L 5.8 <3 3.2
96 -
Copper 399-2-1 &/ L 4.5 2.6 11.6
130
Fl uori de 399-1-10B &y/L 1, 200 1,114 1, 300



400

I ron
Lead
5.6
Magnesi um

Manganse

Ni ckel
Nitrate
4,400

Pot assi um
6, 880

Sel eni um
1000

Constituents Detected

M ni mum

(Rounds 5, 6, &7)
RBCh, d

Maxi mum
Screeni ng

Silver

Sodi um

Sul fate

Tin
Vanadui m
Zi nc

Chl oroform
10

1, 2-Di chl oroet hyl ene (cis)

10

1, 2-Di chl oroet hyl ene (total)
Di chl or oet hyl ene (trans)

7
2,4,5-T

1

5

399-1-14B
399-1-16B
399-1-17B &g/ L
399-1-17A
399-1-18A
399-1-10B &g/ L
399-1-17A
399-1- 16A
399-1-18A
399-1-18A
399-1-12
Tabl e
Wel |l where

ag/ L

ag/ L

ag/ L

ag/ L

4. Summary of Groundwater

Units

Maxi mum Val ue

ARAR
Cccurred
399-3-10
399-1-14B
399-1- 10A
399-1-11
399-1- 18A
399-1- 16A ag/ L
399-1- 18A ag/ L
399-2-1
399-1-17A ag/ L
399-1-16B
399-1-16B
399-1-16B
399-1-11

ag/ L
ag/ L

ag/ L

ag/ L

ag/ L
ag/ L

ag/ L

450 420
ag/ L
13, 000
170 19
140
23, 000
ag/ L

(Page 2 of

3)

Maxi mum

.7 560
4.1 <5.2

12,912

9 224
5.3 118
13,420 15, 600
6, 800 6, 443
<20 14.1

Loca

Concentration

Det ect ed

53, 000

51, 000

53

12
22

22
130

180
150

0.38

14.

Cont am nant s.

14, 200

32

2,560

Previ ous M ni mum

Backgr o

Concentration

<5
44,738

75, 910

21

10
64, 300

54, 000

ND 96
16.6

85.6

18 0.0

ND

150
130

ND

und

0

28
16
16
32
16

Level c



2,4,5-TP
5
2- But anone

4, 4" -DDD
. 001
Col i form Bacteri a

Del t a- BHC

Gr anma- BHC ( Li ndane)
.02

Endosul fan sul fate

Et hyl Benzene

Met hyl ene chl ori de
1.09 .5

Tri chl or oet hane

.5

Tet rachl or oet hene
.5

Constituents Detected

M ni mum
(Rounds 5, 6, &7)
Maxi muma RBCb, d

Screeni ng

Gross Al pha
Gross Beta

Cobal t - 60

10

Radi um

.5

Rut heni um 106
3

Strontium 90

. 8

Techneti um 99
3.51 90
Tritium

Ur ani um

Ur ani um 233/ 234
Urani um 234

Ur ani um 235

ND 12. 8
ND 80
ND  0.0341
- 280
ND - -
ND  .0063
ND 0.08
ND 160
- ND
14
4 0. 157

Cont am nant s.

399-1-11 ag/ L 0. 36 -
399-1-21A a&/L 11
399-1-17A a&/L 0. 002 -
399-1-17A cfu/ 100 nL 1
399-1-16A a&/L . 008 -
399-1-11 ag/ L . 002
399-1-18A a&/L 0. 045
399-1-16B ay/L . 084
399-4-7 ag/ L
399-1-16B ay/L 11
399-1-14A a&/L 0.74 -
Table 4. Summary of G oundwater
(Page 3 of 3)
Vell where Units Maxi mum

Maxi mum Val ue

ARAR
Cccurred

399-1-16A pCG/L

399-5-1

399-1-17A pdG/L
399-1-17B
399-1-17A
399-1-17A
399-5-1
399-1-18A
399-2-2
399-1-7

399-1-17A pdG/L
399-1-7

Concentration

Det ect ed
126
pCi/L 33
8.5
pCi/L 0.179
pCi/L 55.6
pCi/L 1.28
pCi /L
pCi/L 11, 300
ag/ L
pCi /L
25

pGi /L 7.7

Local

Previ ous M ni mum

Backgr ound

Concentration

74

150
45

Level c
130 1.5
9.3 110
3.49 . 304
0. 08 0. 0381
34. 4 . 481
4.57
- 65
11, 770 2000
12.9 270
- 120
120 -
17 -



Ur ani um 238 399-1-7 pCi /L 33 - 93 -

aMaxi mum det ected val ue from rounds 1-4.
bM ni mum ri sk-based concentration for groundwater ingestion or inhalation of volatiles, assuning
| CR=1x10- 7 and HQ=0. 1.
cM ni mum of chemni cal -specific ARARs. Have assuned screening level of 0.1 of MCL.
dVval ues presented only for those conpounds which exceeded background and/or the previ ous nmaxina.
Note: An asterisk indicates exceedance of other values by the nmaxi num concentrati on detected.
Screening based on filtered data for netals, unfiltered data
for all other constituents.
ND - Not detected in rounds 1-4.
NR - Not reported.
RBC - Ri sk based concentration

Table 5. Sunmary of Col unbia Ri ver Contaninants.

Constituents Units Maxi mum Backgr ound M ni mum M ni mum
Det ect ed Concentration Concentration RBCa, c ARAR
Det ect ed Screeni ng
Level b

Al um num agl/ L 1120* 20- 130 1600 5

Bari um ag/ L 47. 4 0- 200 200

Cadm um ag/ L 2 <1-2 .4

Cal ci um agl/ L 21, 000 16, 000- 21, 000 -

Copper ag/ L 7.2 0-180 1.2

[ ron agl/ L 1860 40-520 100

Magnesi um ag/ L 4940 3400- 5400 -

Manganese ag/ L 77. 8* 0- 20 8 -

Sodi um agl/ L 2620 1600- 3000 -

Trichl oroet hene ag/ L 0. 002 NR .5

Vanadi um ag/ L 12. 5* NR 11.2 -

Zi nc agl/ L 75 10- 90 11

Techneti um 99 pCi /L 5.4 NR 3.51 90

Tritium pCi /L 3,100 NR 2000

Ur ani um ag/ L 0. 501* . 438 . 163 2

Ur ani um 234 pCi /L 18 NR -

Ur ani um 235 pCi /L 1.10 NR -

Urani um 238 PCi /L 19 NR -

aM ni num surface water screening val ue, assum ng | CR=1x10-7 and HQ=0. 1.

bM ni mum chemi cal -speci fic ARAR val ue, applicable to surface water. Have assuned
screening | evel of 0.1 of MCL.

cVal ues presented only for those conpounds whi ch exceeded background.

Note: An asterisk indicates exceedance of other val ues by the maxi mum concentration
detected. Screening based on unfiltered data for all constituents.

NR - Not reported.

RBC - Ri sk based concentration
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required nonitoring in wells upgradi ent of 300-FF-5 to verify that the plume did not
mgrate into 300-FF-5. Figures 8 and 9 present groundwater gradients and flow
directions in the 300 Area at high and |low river stages.

Sedi nent. Sedi ment sanples were collected at four spring sites during |low river stage
| evel s. Hanford Site-specific background concentrations in river sedinments were

avail abl e and were conpared to detected conmpounds in 300 Area sedinents. No

conmpounds in the sedi ment detected above background concentrati ons exceeded ri sk-
based or regul atory screening. Therefore, there were no contam nants of potentia
concern in the Colunbia River sedinents.

Surface Water. Surface water sanples were taken in conjunction with river bank
spring sanples. Contaninants found in surface water for the 300-FF-5 Operable Unit
were: TCE, 99Tc, tritium 234U, 235U, and 238U. Maxinmum val ues for these

contami nants are summarized in Table 5. Concentrations generally were observed to

be highest close to the river bank and | owest away fromthe river bank. The maxi mum
concentrations were all associated with the sanple collected 1 M (3 ft) fromthe bank
Concentrations generally increased toward the downstream end of the 300-FF-5

Operable Unit. The maxi mumriver concentrations of the uraniumisotopes, tritium
TCE, and 99Tc all occurred at one sanpling |ocation, adjacent to a river bank spring.

VI. SUMMARY OF SITE RI SKS

The risk assessnment consisted of contami nant identification, exposure assessnment, toxicity
assessnent, and characterization of human health and ecol ogical risks. The contam nants of
concern were identified based on historical sanpling data and inventories as well as fromthe
results of the renedial investigations. The exposure assessnent identified potential exposure
pat hways for current and future uses. The toxicity assessnment evaluated the potential health
effects to human or ecol ogical receptors as a result of exposure to contaminants. The risk
assessnment was conducted in accordance with the Hanford Site Ri sk Assessnent Methodol ogy
(HSRAM . HSRAM was devel oped by DOE, in consultation with EPA and Ecol ogy.

HSRAM i s based on EQP's Ri sk Assessment Gui dance for Superfund (RAGS) and ot her EPA

gui dance (both national and Region 10). HSRAM was devel oped to provide a conmon set of
exposure assunptions and provide direction on flexible, anbiguous, or undefined aspects of

t he vari ous guidance, while ensuring that Hanford Site risk assessnents remmin consistent with
current regul ati ons and gui dance. The results of the human health and ecol ogical risks are

di scussed bel ow.

A.  Human Health Ri sks

Adverse effects resulting fromexposure to chem cal contam nants are identified as either
carcinogenic (i.e. causing devel opnent of cancer in one or nore tissues or organ systens) or
non-carci nogenic (i.e., direct effects on organ systens, reproductive and devel opnenta

ef fects).

<I MG SRC 1096143J>
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Identification of Contam nants of Concern.

Data collected during the Rl were used to identify contami nants present at 300-FF-1 and
300-FF-5. The previous section of this ROD presents sanpling results by nedia.

Cont ami nants of concern were identified in a step-wi se process. First, sanple results were
conpared with background values. Next, the results were conpared with risk-based screening
concentrations. The screening concentrations represent a potential cancer risk of 1 x 10-7 or a
hazard quotient of 0.1, considering all pathways in a residential exposure scenario. The
results

were al so conpared to potential ARARs. Potential contam nants of concern are those that

exceed background and either the risk-based or ARAR screening. The potential contam nants

of concern were then evaluated in the baseline risk assessnent.

Si xteen potential contaminants of concern were identified for 300-FF-1, based on reasonabl e
maxi mum exposure (RVE) scenarios. Table 6 lists the concentrations of the potentia

contami nants of concern in each 300-FF-1 waste site. Seventeen potential contam nants of
concern were identified for 300-FF-5 and are listed in Table 7.

Toxicity Assessnent.

Toxicity information for the contami nants of concern was found in EPA' s Integrated Ri sk
Informati on System (IRI'S) and/or EPA's Health Effects Assessnent Summary Tabl es
(HEAST). The information is sumuarized bel ow.

cobalt-60, Uranium All radionuclides are classified by EPA as G oup A hunman carci nogens

due to their property of emtting ionizing radiation. For radium this classification is

based on

di rect human epi dem ol ogi cal evidence. For the remaining radionuclides, this classification is
based on the know edge that these elenents are deposited in the body, delivering calcul able
doses of ionizing radiation to the tissues. Despite differences in radiation type, energy or
hal f -

life, the health effects of ionizing radiation are identical, but may occur in different target
organs and at different activity levels. Cancer induction is the primary human health effect of
concern resulting from exposure to radi oactive environmental contam nation, since the
concentrations of radionuclides associated with significant carcinogenic effects are typically
orders of magnitude | ower than those associated with systemic toxicity. The cancers produced
by radi ation cover the full range of carcinonmas and sarcomas, many of which have been shown

to be induced by radiation. EPA's HEAST, and Ei senbud (1987), are used as the source of

radi onuclide information including half-lives, lung class, gastro-intestinal (G) absorption
and

sl ope factors.

Urani um al so has non-radi ol ogi cal health affects that must be considered. Along with the
potential for inducing cancer due to radiation, uranium has been shown to cause adverse
effects on the kidneys in animl studies.

Arsenic has been classified as a Group A carcinogen, known to produce skin and |ung cancer

frominhal ation and direct contact. Arsenic is also known to cause non-carci nogenic affects
(keratosis and hyperpi gnentation).

Table 6. Maxi mum Concentrations of Potential Contam nants



of Concern at 300-FF-1 Waste Sites.

Process Process
Cont am nant Trenches Trenche
Pre- ERA Post - ERA

Non- Radi oacti ve (mg/ kQg) (mg/ kQg)
anmoni a - -
arsenic 319 1.6
benzo(a) pyrene 27 -
cadm um 222 -
chrysene 43 - -
PCBs 19.5 38 14.
thallium 25, 000 -
tetrachl oroethene 1.1 - -
trichl oroet hene .1 -

(TCE)
Radi oacti ve (pCi/Q) (pCi/Q) (
cesi um 137 2.4 1.5
cobal t-60 1.8 .32 81
thorium 228 16. 8 . 83 1.2
urani um 234 9700 59.7
ur ani um 235 1600 7.7 75
ur ani um 238 9143 44. 1 980

zi nc- 65

Sout h Nort h Buri al
S Process Process Ground
Pond Pond 618-4
(no/ kg) (no/ kg) (no/ kg)
90.0 55.9 -
23.3 4.3 7.6
13.2 - -
5 42 2.7
- 0.3, soil gas
concentration
0. 0024
ag/ cnB
- - 0. 39, soi
concentration
0. 0052
ag/ cnB
pCi/g) (pGi/g) (pGi/g)
. 63 37.5 1.6
3.5 -
3.2 2.25
1230 1100 2100
110 54.8
900 2100
- .32 -
concern at this waste nanagenent unit.

Not a contam nant of potenti al

Table 7. Concentrations of Potential Contaninants of Concern
in 300-FF-5.
Maxi mum
Medi a/ Par anmet er Det ect ed MCL Units
Concentration
Gr oundwat er
Chl orof orm 22 100 (am/ L)
1, 2- Di chl oroet hene (sis) 130 70 (am/ L)
1, 2-Di chl oroet hene (total) 180 - (am/ L)
Di chl or oet hene (trans) 150 100 (am/ L)
Trichl oroet hene 14 5 (am/ L)
Total coliform 280 - (c/100 ml)
Copper 11.6 - (am/ L)
Ni ckel 140 - (am/ L)
Nitrate 23, 000 44,000 (am/ L)
Rut heni um 106 55.6 - (pCi/L)
Strontium 90 4. 57 8 (pCi/L)



Techenti um 74 900 (pCi/L)

Tritium 11, 800 20, 000 (pGi/L)
Ur ani um 234 120 - (pCi/L)

Ur ani um 235 17 - (pCi/L)

Ur ani um 238 93 - (pCi/L)

Total Uranium 270 20* (ag/ L)

Surface Water

Tritium 3,100 20, 000 (pGi/L)
Ur ani um 234 18 - (pCi/L)

Ur ani um 235 1.10 - (pCi/L)

Ur ani um 238 19 - (pCi/L)

Total Uranium . 501 20* (ag/ L)

*The uranium MCL is a proposed val ue (56 FR 33050)

Benzo(a) pyrene has been classified as a G oup B2 carcinogen fromoral exposure. Various
ani mal studi es have shown evi dence that benzo(a)pyrene causes stomach cancer.

Chrysene has been classified as a Goup B2 carci nogen, based on results of aninal studies.
The route of exposure is through ingestion.

Pol ychl ori nated bi phenyls, or PCBs, are classified as Group B2 carcinogens by all routes of
exposure. PCB' s al so have been shown to cause non-cancerous effects such as skin irritaion

Trichl oroet hane has been classified as a Goup B2 carci nogen based on ani nmal evidence.
Chroni ¢ exposures to TCE may produce |iver and ki dney damage and nmay affect the centra
nervous system and the reproductive system Neither IRI'S nor HEAST provide an RfD for
TCE and the only slope factor is provided by HEAST.

Ri sk Characterizati on.

Quantification of Carcinogenic Risk. For carcinogens, risks are estimted as the |ikelihood
of an individual devel oping cancer over a lifetinme as a result of exposure to a potentia
carcinogen (i.e., increnmental cancer risk, or ICR). The equation for risk estimtion is:

ICR = (Chronic Daily Intake) (Slope Factor)

This linear equation is only valid at lowrisk levels (i.e., below estimated risks of 1 x 10-2),
and is an upperbound estimate of the upper 95th percent confidence limt of the slope of the
dose-response curve. Thus, one can be reasonably confident that the actual risk is likely to be
| ess than that predicted. Contam nant-specific ICRs are assuned to be additive so that |ICRs

can be sunmed for pathways and contami nants to provi de pathway, contam nant, or subunit

| CRs.

Quantification of Non-Carcinogenic Risk Potential human health hazards associated with
exposure to noncarci nogeni ¢ substances, or carcinogenic substances with systemc toxicities

ot her than cancer, are evaluated separately from carcinogenic risks. The daily intake over a
specified tine period (e.g., lifetine or sone shorter tine period) is conpared to an RfD for a
simlar tinme period (e.g., chronic RfD or subchronic RfFD) to deternmine a ratio called the
hazard quotient (HQ. Estimates of intakes for both the residential and recreational scenarios



are based on chronic exposures. The nature of the contam nant sources and the | ow
probability for sudden rel eases of contam nants fromthe subunits preclude short-term
fluctuations in contam nant concentrations that m ght produce acute or subchronic effects.

The fornmula for estimation of the HQ is:

HQ = Daily Intake/ RfD

if the HQ exceeds unity, the possibility exists for systemc toxic effects. The HQis not a

mat hemati cal prediction of the severity or incidence of the effects, but rather is an indication
that effects may occur, especially in sensitive subpopulations. |f the HQis less than unity,
then the likelihood of adverse noncarcinogenic effects is small. The HQ for all contam nants
for a specific pathway or a scenario can be sumed to provide a hazard index (H') for that

pat hway or scenario. RfDs are route specific. Currently, all of the RfDs in IRIS are based on
i ngestion and inhal ation; none have been based on dermal contact. Until nore apropriate
dose-response factors are available, the oral RfDs should be used to eval uate dernal

exposur es.

Human Heal th Baseline Ri sk Assessment. Human Health Baseline Ri sk Assessnents were

performed for both 300-FF-1 and 300-FF-5. They provide estimates of risks posed by the

waste sites and groundwater under current and |ikely future use scenarios. The 300 Area is
currently, and is likely to stay, an industrial site. However, the Colunbia River is adjacent
to

the 300 Area and, as previously discussed, is used for recreational purposes and drinking
water. Therefore, the risk assessnents were based on an industrial-use scenario of the waste
sites and groundwater, and recreational use of the river. Additionally, residential use of

Col unbi a River water was assessed. The results of the risk assessnents are di scussed bel ow
and sumuarized in Table 8. Contam nants of concern are those contam nants whose potentia
exposures present a carcinogenic risk greater than 1 x 10-6 or a non-carci nogeni c hazard index
greater than one. Contam nants present in concentrations exceedi ng cl eanup standards are al so
contam nants of concern. These are listed in Table 9 for 300-FF-1 and in Table 10 for

300- FF- 5.

Results of the baseline risk assessnment show that three sites in 300-FF-1 exceed that 1 x 10-4
risk level. These sites are the North and South Process Ponds and Process Trenches Spoils
Pile. The potential increase in cancer risks for these sites are 2 x 10-4, 2 x 10-4, and 3 X
10- 3,

respectively. The soil contami nants providing the highest contributions to the potentia

i ncreased risk are uranium and cobalt-60. While cobalt-60 contributes to short-termdose in
the South Process Pond, this radionuclide does not contribute to |long-term dose because it has
a short (5.26 year) half-life and quickly decays to | ower concentrations. Uranium on the

ot her hand, has a very long half-life and will contribute to risk for thousands of years. The
exposure routes are direct contact with contam nated soil, external radiation, and inhalation
and i ngestion of contam nated dust. These risks are outside EPA s acceptable risk range and
show t hat renedi al actions should be taken at these sites. The hazard indices for the North
Process Pond, South Process Pond, and Process Trenches Spoils Pile are 0.2, 0.3, and 0.1,
respectively.

The 618-4 Burial Ground has a potential increased cancer risks of 1 x 10-4. Uranium
contributes the mpjority of this risk. Exposure routes are direct contact with contam nated
soil, external radiation, and inhalation and ingestion of contam nated dust. While the risk
estimate for the 618-4 Burial Gound is within EPA's acceptable risk range, it is at the upper



limt of that range. The 618-4 Burial Ground hazard index is 0.4, which indicates a | ow

i keli hood of adverse noncancer hunman health effects.

Table 8. Summary of Risk Estimates for

300- FF- 1.
Pat hway

Waste Site Soi | 1 ngestion Dust I nhal ati on Vol atil e I nhal ation Der mal
Exposur e Ext er nal Exposure Waste Site Tota

HQa | CRb HQ I CR HQ I CR HQ I CR
HQ I CR H d I CR
Process Trench Spoils Area .03 2x10- 4 . 002 2x10- 4 - 2x10-
8 . 06 2x10-5 - 3x10-3 .1 3.10-3
Process Trenches . 009 2x10-7 .001 3x10-7 - 0 .02 0
- 1x10- 4 .03 1x10- 4
Sout h Process Pond .1 2x10-6 . 0004 1x10-6 - 0
.2 2x10- 4 - 2x10- 4 .3 2x10- 4
North Process Pond . 06 3x10-6 .04 1x10-4 - 0
.1 2x10-6 - 5x10-5 .2 2x10- 4
Burial Ground 618-4 .05 1x10-5 0 1x10-6 - 1x10-5
.3 4x10- 6 - 1x10- 4 .4 1x10- 4
Sanitary Trenches .09 5x10- 8 0 1x10-8 - - .2 5x10-
7 - - .3 6x10-7
Filter Backwash Pond . 008 1x10-6 0 2x10-9 - -

.01 7x10-7 - - .02 2x10-6

Ash Pits .02 2x10-6 0 2x10-9 - - .01 1x10-
5 - - .03 1x10-5

- = Not applicable

aTotal Hazard Quotient

bLifetinme Incremental Cancer Risk

cApplies to radionuclides only

dTotal Hazard | ndex

Note: These risk estimates are based on an industrial use scenario.

Tabl e 9. Maxi mum Concentrati ons and Cl eanup Levels for Contami nants
of Concern in 300-FF-1.

Maxi mum
Cont ani nant of Concentrationa Cl eanup Level s Source of Cl eanup
Concern Detected in Soils Leve
Cobal t - 60 81 pCilg
Urani um 234 9700 pCi/g

Ur ani um 235 1600 pCi/g 15 menmyrb 40 CFR 196¢



Ur ani um 238 9143 pCil/g

Arseni cd 319 ng/ kge 219 ng/ kg MT CAf
Benzo( a) pyr ened 27 nyl/ kge 18 ng/ kg MT CAf
Chrysened 43 ng/ kge 18 ng/ kg MT CAf

Pol ychl ori nat ed 42 ng/ kge 17 nmg/ kg MT CAf
Bi phenyl s

Thal |'i und 25, 000 ngy/ kge 245 ngl/ kg MT CAf

aData presented are maxi mum | evels. These contaminant levels are |limted to only a few
areas (see Figure 10).

bAn exposure assessnent nmodel is used to convert between soil concentrations (pCi/g) and
dose levels (nremyr). For exanple, in 300-FF-1, the 15 nremyr dose fromtotal uranium
(uranium 234, -235, and -238) equates to 350 pCi/g.

c40 CFR 196 is a draft regulation identified in an advance notice of proposed rul emaki ng at
58 FR 54474,

dCont am nants found only in the 300 Area Process Trenches Spoils Pile.

eThese contam nant concentrations were found in |ocations that also had high total uranium
concerntrations (above 350 pCi/g).

fState of Washi ngton, Model Toxic Control Act, Method C, Industrial C eanup Val ues For
Soils (MICA Cl eanup Level s and Ri sk Cal cul ati ons, update February 26, 1996).

Tabl e 10. Maxi mum Concentrations and Cl eanup Level s for Contani nants
of Concern in 300-FF-5.

Maxi mum Maxi num
Concentration Concentration Sour ce of
Cont ani nant Detected in Detected in Cl eanup Cl eanup
Gr oundwat er Gr oundwat er Level s Level
During June During June
1992 1994
1, 2-Di chl oroet hene (cis) 180 ag/ L 130 ag/L 70 ag/L MClLa
Trichl oroet hene 14 s/ L 5.4 &g/ L 5 ag/L MlLa
Ur ani um 270 ag/ L 150 ag/L 150 ag/L MCLa

aFor these contam nants the nmaxi num contam nant |evel (MCL) value is | ower than the
exi sting Washington State water quality criteria.

bThis is an EPA proposed MCL and is To Be Consi dered.



The risk assessnment results for 300-FF-5 show that the potential increased health risks were
from exposure to uranium and trichl oroet hene, both of which are known to cause cancer. The
total cancer risk calculated for these two contam nants is 6 x 10-6, which is less than 1 x10-4.
The hazard index calculated for this site is 0.2, which is also Il ess than 1, suggesting a | ow

I'i keli hood of adverse noncancer human health effects.

Ecol ogi cal Ri sk Assessnment. Ecol ogical Ri sk Assessnents were al so performed for

300-FF-1 and 300-FF-5. The assessnent showed that inpacts were insignificant. For

300-FF-1, the evaluation showed that the G eat Basin Pocket Mouse may potentially be

ef fected from exposure to onsite contamination. The increased risk would not have a

signi ficant inmpact on nouse popul ations and is not transferred to any predator. Renedia
actions for the protection of human health will also provide protection for the Great Basin
Pocket Muse. For the 300-FF-5 Operable Unit, individual organisns mght receive snall

doses of contam nants, but there would not be a significant dose to any popul ati on, and
contaminants are not carried up into the food chain. Therefore, no ecological risks to nmgjor
speci es were identified.

Uncertainty Analysis

Uncertainty Associated with the Identification of Contam nants of Concern. The wealth

of data available (both historical data and data collected during the renedial investigation)
provi des confidence that the contam nants of concern were identified in 300-FF-1 and
300-FF-5. Also, the risk-based screening procedure was based on a residential-use exposure
assessnment and conservative risk levels (ICR =1 x 10-7 and HQ =0.1).

Uncertainty Associated with the Exposure Assessnent. The exposure assessnment is based

on a |l arge nunber of assunptions regarding the physical setting of the waste sites, and the
exposure conditions of the receptor population. An assunption was nmade that the

contami nants of concern were readily accessible for contact via ingestion, inhalation and
dermal exposure pathways. Actual site conditions, however, may substantially limt or
preclude such exposures. |In npost cases, the maximum concentrations detected are not
uniformy distributed in the soil and nay be several feet below the surface.

Exposure paraneters (i.e., body weight, averaging tinme, contact rate, exposure frequency, and
exposure duration) represent reasonable maxi mum val ues as defined in the HSRAM ( DOE- RL

1993), but may not reflect actual exposure conditions. For exanple, the direct contact

pat hways (external exposure and ingestion) use the assunption that a worker is present 8 hr/d,
146 d/yr for 20 years. To assume that a worker is in close proximty to any conbi nati on of
the waste managenent units for approximately half of a working lifetinme, however, may not

be reasonable. Consequently, such exposure conditions are |likely to contribute to an
overestimation of the risk.

The choice of intake paranmeters for all exposure pathways is governed by the | and use being
eval uated. This assessnent considers that the only on-site land use will be industrial. This
assunes that there will be no najor changes in current |and use at the operable unit. Although

this seens highly probabl e based on current information, any |and use change that woul d
i ncrease exposures by workers or indicate a different on-site receptor population would result
in a need to reevaluate the risks presented here.

Absorption factors of contam nants from soil have been derived to evaluate the dernal



absorption pathway. Linmited data are available on the absorption of chemicals froma soi
matri x. Therefore, the assessnent of risks may be an overestimation or an underestinmation of
t he actual risk.

Uncertainty Associated with the Toxicity Assessnent. Uncertainty is associated with the
toxicity values and toxicity information avail able to assess potential adverse effects. This
uncertainty in the informati on and the lack of specific toxicity information contribute to
uncertainty in the toxicity assessnent.

A high degree of uncertainty in the information used to derive a toxicity value contributes to
| ess confidence in the assessnment of risk associated with exposure to a substance. The RfDs
and SFs have multiple conservative calculations built into them(i.e., factors of 10 for up to
four different levels of uncertainty for RfDs, and the use of an upperbound estimate derived
fromthe linearized nulti-stage carcinogenic nodel for SFs) that can contribute to
overestimation of actual risk. The extrapol ation of data from hi gh-dose aninal studies to | ow
dose hunman exposures mmy overestimate the risk in the human popul ati on because of netabolic

di fferences, repair nechanisns, or differential susceptibility.

Al t hough there is substantial evidence to indicate that exposure to ionizing radiation causes
cancer in humans, the scenarios upon which this assunption is based are |largely acute,

external exposures. Sources of uncertainty specific to radionuclide exposure include: the
extrapol ation of risks observed in popul ati ons exposed to rel atively high doses, delivered
acutely, to populations receiving relatively |ow dose chronic exposures; estinmtes of doses
delivered to target cells fromthe inhalation or ingestion of alpha-emtters (e.g., isotopes of
uranium and thorium; and statistical variation in the human exposure data. |n accounting for
these and other sources of uncertainty, EPA risk factors for cancer incidence fromradionuclide
exposure span an order of nagnitude.

EPA sl ope factors devel oped to assess external exposures to radionuclides are |ikely to be
particul arly conservative. External exposure slope factors are appropriate for a uniform
contami nant distribution (that is, an infinite slab source). Because of the penetrating ability
of

hi gh- energy photons, this assunption can only be satisfied if the uniformdistribution of
certain

radi onucl i des extends to nearly 2 m (6.6 ft) bel ow ground surface, and over a di stance of a
few hundred neters or nore. The use of the 95% UCL of the nmean soil concentration to

represent this uniformradi onuclide concentration only conpounds the conservatisminherent in
the anal ysis of the external exposure pathway. The conservatismis expected to be worst for

hi gh-energy photon emitters such as Cobalt-60 and Cesium 137. The fact that the externa
exposure pathway is the risk driver in this risk assessnent is therefore not surprising, and is
nore an indication of the conservatismbuilt into the evaluation of this pathway than the actua
ri sks associated with it.

Some contam nants, such as PCBs, only have toxicity values for carcinogenic effects (i.e.

SFs), but do not have toxicity values for noncarcinogenic effects (i.e., RfDs). Sone of these
contanmi nants are known to produce system c toxic effects in addition to cancer. Wthout an
Rf D, quantitative evaluation of these other effects is often not possible. However, for all]
contanmi nants of potential concern carried through the risk assessnent, the |evel of confidence
is high that key critical health effects have been eval uated.

Uncertainty Associated with the Ecol ogi cal Risk Assessment. The ecol ogical risk
assessnment is based only on estinmates of an assumed exposure to the nean contani nant



concentration that is uniformy distributed across the waste nanagenent site. Thereare no
enpirical data that can be used to validate the exposure estimates in this risk assessment.
Modeling fromsoil to potential ecological receptors required a nunmber of assunptions

i ncluding soil-to-plant, plant-to-aninmal, and animal-to-animl transfer factors or coefficients.
If the review of the literature produced a range of values, the highest transfer factor was used
in an attenpt to be protective of the environment. No evaluation or critical review was
conducted to deternmine if these transfer coefficients are relevant to conditions at the waste
managenment sites. The lack of species specific toxicity information and the assunptions and
uncertainties incorporated into the estinates of NOAELs i s another source of uncertainty.

The assessnent net hodol ogy bi ases the exposure and toxicity assessnent to try and be
protective of the ecological resources. Gven the uncertainties |isted above it is expected
t hat

the risk characterizations presented above are probably order-of-magnitude estimtes.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i mpl ementing the response actions selected in this Record of Decision (ROD), may present an
i m nent and substantial endangernment to public health, welfare, or the environment.

VI1. REMEDI AL ACTI ON OBJECTI VES

Renmedi al Action Objectives (RAGCs) are site specific goals that define the extent of cleanup
necessary to achieve the specified |l evel of renediation at the site. The RAGCs include
remedi ati on goal s derived from ARARs, the points of conpliance, and the restoration
timeframe for the renedial action. These goals are formulated to neet the overall goal of
CERCLA, which is to provide overall protection of human health and the environnent.

Cont ami nants of potential concern were identified in site-affected nmedia. The potential for
adverse effects to human health and the environnent were initially identified in the R reports,
and were further evaluated in the baseline risk assessnments. Findings of these assessnents are
sumrari zed in the previous section. No unacceptable risks to ecol ogical receptors have been
identified.

Land Use. A key conponent in the identification of RAGs is the deternination of current and
potential future |and use at the site. The current use and |long range planning by the city,
county, and Hanford Site planners show the 300 Area as industrial. The Hanford Future Site

Uses Working Group (the Working G oup) was convened in April of 1992 to devel op
recommendati ons concerning the potential use of lands after cleanup. The Working G oup

i ssued their report in Decenmber 1992 and proposed that the cleanup options for the 300 Area
be based on continued industrial use.

Factors that were considered in conjunction with the Wrking G oup proposals include: (1)
that contam nated sites which would exist indefinitely (beyond any reasonable tinme for assured
institutional control) would be cleaned up to standards for industrial use where practicable,
and

(2) that institutional controls (such as |and and groundwater restrictions) be inplenented for
sites associated with Iow risks where it can be shown that the contam nant woul d degrade or
attenuate within a reasonable period of time or, for sites where contam nants would remain in
pl ace above unrestricted use cl eanup goals, where it can be shown that neeting the nore
stringent cleanup goal is not practicable. For the 300 Area, a reasonable period of tine was



identified by the Working Group as "as soon as possible (by 2018)".

Cheni cal s and Media of Concern. Risks fromsoil contami nants of concern were identified

at levels that exceed the EPA risk threshold and nmay, therefore, pose a potential threat to
human health. The NCP requires that the overall incremental cancer risk (ICR) at a site not
exceed the range of 1 x 10-6 to 1 x 10-4. The State of Washington's Mddel Toxics Control Act
(MICA) is nmore stringent and requires that this risk not exceed 1 x 10-6 to 1 x 10-5. For
system ¢ toxicants or noncarcinogenic contani nants, acceptable exposure |evels shall represent
I evel s to which the human popul ati on may be exposed wi thout adverse effect during a lifetine
or part of alifetime. This is a represented by a hazard quotient (HQ. For sites in the state
of

Washi ngton where the cunul ative carcinogenic site risk to an individual based on reasonable
maxi mum exposure for both current and future land use is less than 1 x 10-5, and the

noncarci nogenic HQ is less than 1, action generally is not warranted unl ess there are adverse
envi ronnental inpacts or other considerations, such as exceedances of MCLs or nonzero

MCLGs. Risks associated with 300 Area contam nants are summarized in Table 8 and in

Section VI.

Renmedi al action is necessary at the follow ng sites because the risk estinmates are 10-4 or
greater: the South Process Pond, the North Process Pond, the North Pond Scraping D sposa
Area, the Process Trencher, the Process Trenches Spoils Area, and Burial G ound 618-4.
Renmedi al action is also necessary at the Ash Pits, the Retired Filter Backwash Pond, and
Landfill 1b because they are located in areas that were fornerly part of the North or South
Process Ponds, and are expected to pose anal ogous risks. Renedial action is necessary at
Landfills la and 1d because they are expected to pose risks anal ogous to Burial G ound 618-4.
Remedi al Action is warranted for the groundwater because the MCLs for uranium TCE, and

1, 2-Di chl oroet hene are exceeded. Renedial action is not needed at the Sanitary Sewage Waste
Sites, the Filter Backwash Pond, the 300-3 Al um num Hydroxide Site, and Landfill 1c.
Institutional controls are necessary to ensure that unanticipated changes in | and use do not
occur and that use of groundwater is restricted until cleanup standards are net.

The renedi al action selected by this docunent has the foll owing specific renmedial action
obj ectives:

1. Protect human and ecol ogi cal receptors from exposure to contam nants in soils and debris
by exposure, inhalation, or ingestion of radionuclides, nmetals or organics.

This RAO wi I | be achieved through conpliance with the MICA cl eanup val ues for organic

and i norganic chemical constituents in soil to support industrial |and use (WAC 173-340-745),
and the Draft EPA and the draft Nucl ear Regul atory Conmi ssion proposed protection of

human heal th standards of 15 nremyear in soils above background for radionuclides. These
val ues are given in Table 9.

2. Protect human and ecol ogi cal receptors from exposure to contam nants in the groundwater
and control the sources of groundwater contamination in 300-FF-1 to mnimze future inpacts
t o groundwat er resources.

This RAO wi || be achieved by attaining Maxi num Contam nant Levels (MCLs) and non-zero

MCLGs pronul gated under the Safe Drinking Water Act (SDWA). These values are given in
Tabl e 10. The specific | ocation and neasurenents of the conpliance nonitoring will be
docunented in an operation and mai ntenance plan for 300-FF-5, which will be approved by

EPA. Also, the contanminants remaining in the soil after renediation will not result in further



degradation of groundwater quality.

3. Protect the Colunmbia River such that contam nants in the groundwater or remaining in the
soil after renmediation do not result in an inpact to the Colunbia River that could exceed the
Washi ngton State Surface Water Quality Standards.

The protection of the river will be achieved by preventing further degradation of groundwater
quality in the uranium plune such that receptors that may be affected at the groundwater
di scharge point to the Colunbia River are not subject to any additional increnmental adverse

risks. The specific |ocation and neasurenents of the conpliance nonitoring will be
docunented in an operation and mai ntenance plan for 300-FF-5, which will be approved by
EPA.

Renmedi ati on Ti mefrane. Pursuant to CERCLA section 120 (e)(2) substantial onsite physica
remedi al action will comrence no |later than 15 nonths after the issuance of this ROD. The
Renmedi al Desi gn Report and Remedi al Action Work Plan for the inplenmentation of this ROD
shall include a conprehensive inplenentation schedule. Prelimnary estimtes for the waste

sites in 300-FF-1 indicate that the sites could be cleaned up in approximately 4 to 7 years.
Model i ng of the 300-FF-5 groundwater indicates that renmediation time franes vary from3 to
10 years.

VI11. DESCRIPTI ON OF ALTERNATI VES

A. 300-FF-1 Process Waste Unit Alternatives.

Alternative P-1: No Action. Evaluation of this alternative is required and serves as a
baseline for conparison to the other alternatives. Under this alternative, no action would be
taken to renove, treat, or contain contam nation and no additional restrictions or institutiona
controls woul d be established.

Alternative P-2a: Soil Cover. This alternative |eaves soil contamination in place under a
new 2-ft-thick vegetated silty soil cover to prevent direct exposure and inhal ation and

i ngestion

of contam nated soils. Soils contam nated above cleanup | evels fromthe Process Trenches
Spoils Pile woul d be excavated and di sposed in the Environnental Restoration Di sposa

Facility (ERDF) or other RCRA Subtitle C conpliant facility. Since uraniumis long-Ilived,
institutional controls would be required to naintain the 45-acre silty soil cover indefinitely.
O her potential controls include fences, signs, and use restrictions. G oundwater nonitoring
woul d be required to ensure that the contam nation left in place does not cause degradati on of
groundwat er quality.

Al ternative P-2b: Consolidation and Soil Cover. This alternative reduces the vegetated
silty soil cover size required for the process waste sites as conpared to alternative P-2a.
Thi s

is inmplemented by excavating soil/debris above cl eanup standards from Landfill 1la and 1b and
the North Pond Scraping Disposal Area, and consolidating those materials into the North
Process Pond. Excavated soil fromthe Process Sewers, Landfill 1d, and the South Process

Pond Scrapi ng Di sposal Area woul d be consolidated in the sane manner into the South
Process Pond. Soils contam nated above cleanup | evels fromthe Process Trenches Spoils Pile



woul d be excavated and di sposed in ERDF or other RCRA Subtitle C conpliant facility.

Since uraniumis long-lived, institutional controls would be required to maintain the 14-acre
silty soil cover indefinitely. Oher potential controls include fences, signs, and use
restrictions.

Groundwat er nmonitoring would be required to ensure that the contamination left in place does
not cause degradation of groundwater quality.

Alternative P-3: Selective Excavation and Disposal. This alternative requires renmoval of
contani nated soil/debris with concentrati ons above cl eanup standards. The individual process
waste units can be divided into three zones: areas where the data shows that the soul is above
the cl eanup standard, area where the data shows the soil is bel ow cleanup standards, and areas
where the data is inconclusive. The |ocations of these three zones within the process waste
units are shown on Figure 10.
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Under this alternative, soil would be removed fromthe areas where it is known that the soil is
cont am nated (above the cleanup standards) with little sanpling and anal ysis except for
confirmng all contam nated soil had been renoved. Areas that are confirmed to be bel ow the

cl eanup standard would be left in place. The areas where the data is inconclusive would
require field analyses to deternmine if the soil was contam nated above the cl eanup standards or
not and therefore would be removed or not. Excavated soil and debris would be disposed of at

ERDF or other regulated landfill. Present data indicated that once total urani um above the
cl eanup standard is renoved, the average concentrations of total uranium and cobalt-60 will be
such that the dose will not exceed 15 nrenmfyear. |If verification sanpling unexpectedly

i ndicates that the 15 nmrenfyear cleanup |evel is exceeded by the conbination of uranium and
cobalt-60, institutional controls nmay be used to allow the cobalt-60 to decay. No additiona
institutional controls would be required, beyond ensuring that unanticipated changes in | and
use do not occur that could result in unacceptabl e exposures to residual contamnm nation

Alternative P-4: Excavation, Soil Washing, and Fines Disposal. This alternative is sinilar
to Alternative P-3, with the addition of soil washing to reduce the quantity of soil requiring
di sposal. Data ffromthe 300 Area show that the contami nants are concentrated in the fines
(silt

and clay). The coarser soils (gravel and sand) are generally clean. Soil washing separates
soi |

according to particle size, and therefore the soil with the concentrated contam nants coul d be
separated fromthe clean soil. The concentrated soil would be disposed of in ERDF or other
regul ated landfill, and the soils within cleanup standards woul d be replaced. Verification
sanpling would al so be required. No additional institutional controls would be required,
beyond ensuring that unanticipated changes in | and use do not occur that could result in
unaccept abl e exposures to residual contam nation.

B. 300-FF-1 Burial G ound Alternatives.

Alternative B-1: No Action. Evaluation of this alternative is required and serves as a
baseline for conparison to the other alternatives. Under this alternative, no action would be
taken to renove, treat, or contain contam nation and no additional restrictions or institutiona
controls woul d be established.

Alternative B-2: Institutional Controls. This alternative requires setting up and mai ntaining
institutional controls above those currently in place. Institutional controls may include: wuse



and/ or access restrictions and mai ntenance of the existing fences, signs, and existing soi
covers. Groundwater nonitoring would also be required to verify the effectiveness of the
exi sting soil cover. These controls and the soil cover would need to be maintained |ong
enough for uraniumto decay (mllions of years).

Al ternative B-3: Excavation and Renmoval of Burial Ground 618-4. The 618-4 Buria

Ground woul d be renedi ated through excavati on and di sposal of materials greater than cl eanup

| evel s. Contaminated soil and debris would be di sposed of in ERDF or other regul ated

landfill. Any material that exceeds the disposal facility acceptance criteria would be stored
onsite consistent with requirenents until treated to neet acceptance criteria or a treatability
variance is approved. Verification sanpling would also be required. No additiona

institutional controls or post-cleanup nonitoring are required, beyond ensuring that
unanti ci pated changes in | and use do not occur that could result in unacceptable exposures to
resi dual contam nati on.

C. 300-FF-5 G oundwater Alternatives.

Alternative GM1: No Action. Evaluation of this alternative is required and serves as a
baseline for conparison to the other alternatives. Under this alternative, no action would be
taken to renove, treat, or contain contam nation and no additional restrictions or institutiona
controls woul d be established.

Alternative GM2: Institutional Controls. For this alternative, current institutional controls
woul d be continued, and restrictions on groundwater withdrawal and use would be put in
place. It is expected that the uraniumconcentrations in groundwater will decrease to |less than

remedi ati on goals in approximately 3 to 10 years. Trichloroethane and dichl oroet hene may
remain in a very small region of the water table aquifer at concentrations around the MCL.
Because of attenuation, trichloroethane and di chl oroethene would not reach the Col unbi a

Ri ver in concentrations exceeding the MCLs or surface water quality standards. Mnitoring
woul d continue until renediation goals are net.

Alternative GWM3: Selective Hydraulic Containnent. This alternative conbines extraction

and treatnent of a | ocalized portion of the groundwater containing the highest |evels of
contamination with natural attenuation of the renmainder of the aquifer. The localized portion
of groundwat er contam nation plune is shown as the higher concentration, selective

remedi ation area in Figure 11. G oundwater would be extracted through existing and

addi ti onal groundwater wells at approximately 1,135 L/min (300 gal/nmin). Captured water

woul d be treated using a sand filter and an ion-exchange unit. The treated water woul d then
be discharged to the river. Al treated water woul d neet National Pollution Discharge

El i m nati on System di scharge standards and any other di scharge standards.

Spent ion-exchange resins would be renmoved fromthe colums, drained, and appropriately
packaged for disposal. Disposal of the spent resins would be in ERDF

Alternative GWM4: Extensive Hydraulic Containnent. This alternative is sinmlar to
Alternative GWM3 except that the entire contamination plunme (see Figure 11) greater than
MCLs woul d be extracted and treated. G oundwater would be extracted through groundwater
wells at approximately 14,760 L/mn (3,900 gal/mn). Additional wells and a | arger treatnent
unit would be required to handl e the volunme of water fromthis option.

The extracted water would be treated and discharged in the sanme type of system described in



Al ternative GWM3; however, additional wells would be required to extend the renediation
area. Additional wells increase the potential to disturb Native Anerican artifacts.
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Alternative GM5: Selective Slurry Wall Containnent. This alternative conbines

cont ai nnent of the highest |levels of contamination (to prevent discharge to the Col unbia
River) with natural attenuation of the remainder of the aquifer. The portion of the aquifer
t hat

has hi gher concentrations is shown in Figure 11. Contam nated groundwater would be

contained by installation of a slurry wall between the contam nation plune and the river,
preventing groundwater fromreaching the river. A slurry wall would be installed by
excavating a trench to a depth of approximtely 36 m (120 ft) and filling the excavation with a
thick slurry. This slurry is nmore restrictive to groundwater flow than the natural soils and
essentially creates an "in-ground danmt that prohibits flow of the groundwater into the river.
Groundwat er woul d al so be extracted at an estimated rate of 26 L/mn (7 gal/mn) to ensure
that the contani nated groundwater does not flow around the outer edges of the slurry wall

The extracted water would be treated and discharged in the sanme type of system described in
Al ternative GW 3.

Alternative GM6: Extensive Slurry Wall Containnent. This alternative is sinmilar to
Alternative GM5 except that the entire plume would be contained by the slurry wall. In this
alternative, the overall length of the slurry wall is increased so that the entire plunme greater
than the MCLs (see Figure 11) would be intercepted, and groundwater extraction and

treatment rates would be increased to approxinmately 189 L/mn (50 gal/nmin). The extracted

wat er woul d be treated and discharged in the sane type of system described in

Alternative GM3. As with Alternative GM4, this alternative has nore potential to disturb
Native American artifacts because of the length of the wall required to intercept the entire

pl une.

I X.  SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

This section sumuarizes the relative performance of each of the alternatives with respect to the
nine criteria identified in the NCP. These criteria fall into three categories: The first two
(Overall Protection of Human Health and the Environnent and Conpliance with ARARS) are
considered threshold criteria and nust be met. The next five are considered balancing criteria
and are used to conpare technical and cost aspects of alternatives. The final two criteria
(State

and Community Acceptance) are considered nodifying criteria. Mdifications to renedia

actions may be nmade based upon state and | ocal comments and concerns. These were

eval uated after all public coments were received.

Overall Protection of Human Health and the Environment. The no-action alternatives

(P-1, B-1, and GWM¥1) do not neet the overall protection criteria. Alternatives P-2a, P-2b

and B-2 woul d prevent exposure to contam nation as long as the soil cover and institutiona
controls are maintai ned. The excavation and renoval alternatives (P-3 and B-3) and the
excavation, soil wash, and disposal alternative (P-4) include disposal of contam nated materia
in ERDF or other regulated landfill. These excavation alternatives mnimze |long-term
exposure and provide the best overall protection by noving contam nati on sources away from
the river and groundwat er



For 300-FF-5, all the alternatives with the exception of the no-action alternative would provide
overall protection of human health and the environnment as long as the controls remain in place
to prevent using contani nated groundwater for drinking water

Conpliance with Applicable or Rel evant and Appropriate Requirenents. The no-action
alternatives (P-1, B-1, and GW1) do not neet ARARs. The 300-FF-1 options that |eave
contamination in place neet ARARs by constructing an appropriate cover and providing | ong-
term monitoring and nai ntenance. Excavation and di sposal options (P-3, P-4, and B-3) would
nmeet ARARs. |If soil and debris are encountered which are RCRA hazardous wastes or state
dangerous wastes and whi ch contain contam nants above the | and di sposal restricted |evels,
they would require treatnment or a treatability variance could be sought. G oundwater is not
currently used for drinking water, and such use would be prevented until renediation goals are
achieved. All groundwater alternatives will achi eve ARARs through attenuation or treatnment.

Long- Term Ef fecti veness and Permanence. The no-action alternatives (P-1, B-1, and

GW 1) do not provide long-termeffectiveness and permanence. The institutional controls and
soil cover alternatives (P-2a, P-2b, and B-2) prevent exposure to surface contam nation as |ong
as the cover is maintained; however, the cover and institutional controls would need to be

mai ntai ned for nmillions of years. Long-term effectiveness and permanence are better achieved
by excavation and renoval options (P-3, P-4, and B-3) that contain the potential sources of
contami nation nmuch farther fromthe river, in other sites designed for |ong-term perfornmnce.
These options ensure pernmanence by increased contai nment.

All of the groundwater alternatives except the no-action alternative provide |ong-term

ef fectiveness. Uranium groundwat er concentrations should be reduced to | ess than the

proposed MCL |inmt via natural attenuation of the groundwater in 3 to 10 years. Placing a
slurry wall between the plune and the river would contain the plume but could require up to

100 years to conplete renmediation. The institutional controls, selective hydraulic containnment,
and selective slurry wall alternatives may take |onger than 3 to 10 years for concentrations of
trichl oroethane and dichl oroethene to achieve MCLs in a limted area of the groundwater
Institutional controls would prevent exposure until natural attenuation has reduced contani nant
concentrations.

Reduction of Toxicity, Mbility, or Volune through Treatment. The only alternatives that
include treatnent are Alternatives P-4 and GM3 through GM6. Alternative P-4 reduces the
vol une of contam nated soil to be disposed.

The extensive hydraulic and slurry wall containnent alternatives (GW4 and GM6) contain

and treat all groundwater, reducing nobility. The selective hydraulic containnent and slurry
wall alternatives (GM3 and GWM5) provide the next best nobility reduction by containing and
treating the nost contam nated portions of the plune.

Short-Term Ef fecti veness. Short-termrisk to cleanup workers is mnimzed when the anopunt

of tinme to conduct the renmediation is mininzed. The institutional controls and soil cover
alternatives (P-2a, P-2b, and B-2) prevent exposure from surface contam nation and can be

qui ckly inplemented (1 to 2 years). Excavation options (P-3, P-4, and B-3) take relatively
longer (2 to 7 years) and provide greater opportunity for |onger exposure to contam nated soil

For the groundwater, institutional controls would linmit exposure to contani nated groundwater



until the renedial action was conplete. All of the groundwater alternatives include
institutional controls for sonme duration. Alternatives GM2, GM3, and GM4 would reach
cleanup goals in 3 to 10 years. The slurry wall alternatives (GM5 and GW#6) may take up to
100 years. Alternative GM2 has the | east potential for cleanup worker exposure and injury
and woul d have the | east potential for disturbance to the habitat and possible artifacts i the
operabl e unit.

I mpl ementability. Al alternatives evaluated for the process waste units, burial grounds, and
groundwater can be readily inplenented. The institutional control and soil cover alternatives
are inplenentable with existing technol ogy and woul d require adninistrative actions such as
use restrictions. Soil washing has been tested and has shown that vol unes of contani nated soi
can be reduced by over 85% Soil washing is a nore conplex operation than any of the other
process waste unit alternatives.

Institutional controls on the groundwater are readily inplenmentable with adm nistrative
actions. Hydraulic containment alternatives require extensive design and construction and
careful operation of the groundwater punping system Extensive hydraulic containnment is
particularly difficult because approxinmately 50 wells nmust be installed, some in areas where
facilities exist. The slurry wall alternatives are even nore difficult to inplenment than
hydraul i c contai nnent alternatives because of the presence of buildings and buried utilities,
t he

potential to disturb Native American artifacts, and the extensive excavation that nust be
conpl et ed.

Cost. Cost estimates for all alternatives are given in Table 11. These prelininary cost
estimates are presented for conparison purposes only. Actual costs may vary considerably.

Al ternatives P-2a, P-2b, and B-2 would require long-term (mllions of years) institutiona
controls and groundwater nonitoring to assess that the renedi ati on was successful. A present
worth cost may not adequately reflect the total cost of such extended nonitoring.

The i medi ate cost of inplenenting institutional controls for the groundwater is very |ow.
Most of the cost is associated with nonitoring; therefore, this alternative is only slightly
nor e

expensive than no action. The remaining alternatives are significantly nore expensive.
Punmpi ng and treating all of the groundwater to levels |l ess than MCLs woul d be expensive
(about $60 million), and could take up to 100 years to conpl ete.

State Acceptance. The State of Washington concurs with Alternatives P-3 (Selective
Excavation and Di sposal), B-3 (Excavation and Renoval of Burial Ground 618-4), and GWM?2
(Institutional Controls for 300-FF-5).

Community Acceptance. Community Acceptance refers to the public's support for the
preferred renedial alternative and assessed followi ng a review of the public coments

Table 11. Renediation Alternatives Cost Estimates

Capi t al Annual Pr esent
Alternatives Cost O&M Year s Wort ha
Process Waste Sites
P-1 No Action 0.0 0. 08 30 1.6
P-2a Soil Cover 8.8 0.13 30 11.2



P-2b Consolidate and Soil Cover 9.9 0.10 30 11.8

P-3 Sel ective Excavation and Di sposal 24.0 0. 00 4-7 24.0

P-4 Excavati on, Soil Washing, and Fi ne Di sposal 39.3 0. 00 4-7 39.3
Burial G ounds

B-1 No Action 0.0 0. 08 30 1.6

B- 2 Institutional Controls 0.6 0. 08 30 2.3

B-3 Excavat e and Renopval of Burial G ound 618-4 3.3 0. 00 3 3.3
Groundwat er

GWM1 No Action 0.0 0. 06 30 0.9

GW 2 Institutional Controls 0.1 0. 08 10 1.4
GW 3 Sel ective Hydraulic Contai nment 7.9 0. 28 10 13.2
GW 4 Extensive Hydraulic Containment 41.0 0.98 10 60.0
GWM5 Selective Slurry Wall Contai nnment 17.0 0. 89 30 34.0

GWM6 Extensive Slurry Wall Contai nment 77.0 1.20 30 100.0

NOTE; Present worth of operating and nonitoring costs assunes 5% interest (net of inflation);
time
period varies between alternatives.

aCosts in mllions of dollars, estimted for m d-1994.

received on the RI/FS reports and the Proposed Plan. The results of the public comments
i ndi cate acceptance of the preferred renedial alternative, with some comments suggesting
alternatively nore or |ess strict cleanup standards.

X.  SELECTED REMEDI ES

The sel ected renedies for 300-FF-1 and 300-FF-5 include Alternative P-3 (Selective

Excavation and Di sposal of contam nated soil and debris fromthe process waste units),

Al ternative B-3 (Excavation and Renoval of Burial G ound 618-4), and Alternative GW?2
(Institutional Controls for Goundwater). The selected renedies are the best alternatives under
the nine criteria discussed in the previous section. Wen conpared with other alternatives, the
sel ected renedi es provide the best overall protection of human health and the environnent at a
reasonabl e cost. The selected renedies facilitate the reuse of the sites for other industria
uses.

The total estimated cost of the renedies is $28, 700, 000.

Sel ective Excavation and Di sposal fromthe Process Waste Units

Soi |l and debris fromthe process waste units contam nated with radi onuclides or other

hazar dous constituents above cl eanup standards (Table 9) will be renpved and di sposed of in
ERDF. During renediation, sanples will be taken or field instrunmentation will be used to
noni t or progress and provide data to deterni ne whether the waste satisfies ERDF waste
acceptance criteria and ARARs. After excavation, confirmation sanples will be taken to

verify that cleanup |levels have been nmet. |f the confirmation sanpling unexpectedly indicates

that the 15 nrem year cleanup |evel is exceeded by the conbination of uranium and cobalt-60,
institutional controls nay be used to allow the cobalt-60 to decay.

Soils and debris neeting cleanup standards (Table 9) will remain within the boundaries of the
process waste units.

Excavation and Di sposal from Burial G ound 618-4



Soil and debris fromBurial G ound 618-4 contani nated with radi onuclides or other hazardous

constituents above the values in Table 9 will be renpved and di sposed of in ERDF. During
remedi ati on, sanples will be taken to nonitor progress and provide data to deterni ne whether
the waste satisfies ERDF waste acceptance criteria and ARARs. After excavation

confirmation sanples will be taken to verify that cleanup |evels have been net. Any materi al

that exceeds the disposal facility acceptance criteria would be stored within 300-FF-1 in
accordance with ARARs until acceptance criteria are nmet by treatnent or approval of a
treatability variance

Cul tural Resources Revi ew

An additional survey will be performed in conjunction with Tribal menbers to eval uate al
areas potentially affected by the renedial activities for the 300-FF-1 Operable Unit. This

i ncludes waste sites that are planned to be excavated as well as operational areas. In
addi ti on,
the statutory provisions of the Native American Graves Protection and Repatriation Act will be

followed for the treatnent of inadvertent discoveries of Native American remains and cultura
objects. Specifically, if discoveries are made during ground disturbing activities, the
foll owi ng nust take place: activity in the area of discovery nust cease i mediately;
reasonabl e efforts nust be to protect the itenms di scovered; notice of discovery nust be
given to the Agency Head and appropriate Tribes; and a period of 30 days nmust be set aside'
following notification for negotiations regarding the appropriate disposition of these itens.

Recontouring, Backfilling, and Revegetation

After excavation, the sites will be recontoured, including backfilling as necessary. Sone sites
may be revegetated to stabilize the surface and reduce erosion. Although not required to

ensure effectiveness of the renedies, sonme sites will be revegetated in accordance with natura

resource mtigation plans devel oped by DOE in consultation with other natural resource
trust ees.

Groundwat er Monitoring and Natural Attenuation

Conti nued groundwater nonitoring is necessary to verify nodel ed productions of contani nant
attenuation and to evaluate the need for active renedial neasures.

The nmonitoring systemw Il be designed and optinized to confirmthat attenuation is occurring.
The nonitoring frequency will be selected to ensure that achievenent of the RAGs can be
verified. The specific locations and neasurenents will be docunented in an operation and

mai nt enance plan for 300-FF-5, which will be approved by EPA. If nonitoring does not
confirmthe predicted decrease of contam nant |evels, DOE and EPA will evaluate the need to
perform addi ti onal response actions. The RI/FS predicted that the RACs woul d be attained in
3 to 10 years.

Institutional Controls

Institutional controls are required to prevent human exposure to groundwater and to ensure that
unanti ci pated changes in | and use do not occur that could result in unacceptable exposures to
resi dual contamination. The DOE is responsible for establishing and maintai ning |and use and
access restrictions until cleanup criteria are net. Institutional controls include placing



witten

notification of the renmedial action in the facility land use master plan. The DOE will prohibit
any activities that would interfere with the renedial activity w thout EPA concurrence. In
addition, nmeasures acceptable to EPA that are necessary to ensure the continuation of these
restrictions will be taken before any transfer or |ease of the property. A copy of the
notification will be given to any prospective purchaser/transferee before any transfer or |ease
The DOE will provide EPA with witten verification that these restrictions have been put in

pl ace.

I nvestigation-Derived Waste

Remedi al investigations at 300-FF-1 and 300- FF-5 generated investigation-derived waste

consisting of soils, slurries fromnmonitoring well installation, purge water generated during
devel opnent and nonitoring of the wells, protective clothing used during site work, etc. This
waste is stored in the 300 Area. Soil and debris will be disposed to ERDF, as will slurries

foll owi ng dewatering, in accordance with ERDF waste acceptance criteria and ARARs.
Xl . STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected renedies nust be protective of human health and the
environnent, conply with ARARs, be cost effective, and utilize permanent sol utions and
alternative treatment technol ogies or resource recovery technol ogies to the maxi mnum extent
practical. |In addition, CERCLA includes a preference for renedies that enploy treatnent that
significantly and permanently reduces the volunme, toxicity, or nmobility of hazardous wastes as
their principal element. The follow ng sections discuss how the sel ected renmedi es neet these
statutory requirenments

Protection of Human Health and the Environnent. The selected renedi es protect human

health and the environment through soil and groundwater actions by prevention exposure to
contaminants in soil and groundwater and ensuring better containment. |nplenentation of
these renedi al actions will not pose unacceptable short-termrisks toward site workers.
Renmoval of contami nated soil and debris will prevent exposure because the ERDF i s designed
for long-termcontainment. There will be fewer restrictions on future |land use after

conpl etion of these actions. The groundwater controls will prevent exposure to contam nated
groundwat er and natural attenuation provides groundwater cleanup in a reasonable tinme frane,
given the uses of the site.

Conpliance with ARARs. The selected renedies will conply with the federal and state

ARARs identified below. The interimremnedial action for 300-FF-5 is only part of a totally
remedi al action that will satisfy other ARAR requirenments when conpleted. The ARARs for
the 300-FF-1 and 300-FF-5 are the foll ow ng:

Cheni cal - Speci fi ¢ ARARs

0 Safe Drinking Water Act (SDWA), 40 CFR Part 141, Maxi mum Cont ani nan
Level s (MCLs) for public drinking water supplies are rel evant and appropriate for
establishing cleanup goals for TCE and DCE that are protective of groundwater

0 Model Toxics Control Act Cl eanup Regul ations (MICA), Chapte
173-340- 745 WAC, risk-based cleanup |evels are applicable for establishing cleanup
| evel s for soil



O Water Quality Standards for Waters of the State of Washi ngton, Chapte
173- 201A- 040 WAC, are applicable for establishing cleanup goals for TCE and
DCE that are protective of the Colunbia River.

Action-Specific ARARs

0 State of Washi ngton Dangerous Waste Regul ation, Chapter 173-303 WAC ar
applicable for the identification, treatnment, storage, and | and di sposal of hazardous
and danger ous wast es.

0 RCRA Land Di sposal Restrictions (40 CRF 268) are applicable for disposal o
net al s-contami nated materials that are hazardous or dangerous wastes.

Locat ed- Speci fi c ARARs

0 Archeol ogical and Historic Preservation Act (16 USC Section 469); applicable t
recovery and preservation of artifacts in areas where an action may cause
irreparable harm 1oss, or destruction of significant artifacts.

0 National Historic Preservation Act (16 USC 470, et. seq.); 36 CFR Part 800,
applicable to actions in order to preserve historic properties controlled by a federa
agency.

0 Endangered Species Act of 1973 (16 USC 1531, et seq.); 50 CFR Part 200
50 CFR Part 402, is applicable to conserve critical habitat upon which endangered
or threatened species depend. Consultant with the Departnment of the Interior is
required.

Ocher Criteria, Advisories, or Guidance to be Considered for this Renedial Action
(TBCs)

0 Draft 40 CFR Part 196 (58 FR 54474). Advance Notice of Proposed Rul enakin
by EPA for cleanup of radionuclides in soils to 15 nrem year above natura
backgr ound.

0 Draft 10 CFR Part 20 (59 FR 43200). Draft Proposed Rul emeki ng by NRC fo
cl eanup of radionuclides in soils to 15 nrem year above natural background, and as
| ow as reasonably achi evabl e.

0 Draft 10 CFR Part 834 (58 FR 16268). Draft Proposed Rul emaki ng by DCE fo
radi ati on protection of the public. Establishes a dose |linit of 100 nrenf year above
nat ural background, and as | ow as reasonably achi evabl e.

0 Proposed anendnent to 40 CFR Part 141 (56 FR 33050). A new MCL fo
urani um proposed by EPA.

0 Environmental Restoration Disposal Facility Waste Acceptance Criteria tha



delineate primary requirenments including regulatory requirenments, specific isotopic
constituents and contam nation |levels, the dangerous/hazardous constituents and
concentrations, and the physical/chenical waste characteristics that are acceptance
for disposal of wastes at ERDF.

0 59 FR 66414. Radi ation Protection Gui dance for Exposure to the General Public
EPA protection guidance recomrendi ng (non-nedical) radiation doses to the public
fromall sources and pat hways do not exceed 100 nrenf year above background. It
al so reconmends that | ower dose lints be applied to individual sources and
pat hways. One such individual source is residual environnmental radiation
contamination after the cleanup of a site. Lower doses limts and individua
pat hways are referred to as secondary linmts.

0 The Future For Hanford: Uses and C eanup, The Final Report of the Hanfor
Future Site Uses Working Group, Decenber 1992.

Cost Effectiveness The selected renmedi es provide overall effectiveness proportional to their
cost. The cost of the selected alternatives for the process waste units and the burial ground
are

hi gher than the alternatives that | eave waste in place, but are significantly nore protective.
In

addition, the selected alternatives facilitate future beneficial uses of the sites.

Utilization of Permanent Solutions and Alternative Treatnment Technol ogies to the
Maxi mum Ext ent Possible. The selected renedies utilize pernmanent solutions. Alternative
treatment technol ogies are not practicable for this site.

Preference for Treatnment as a Principal Elenment The selected renedies do not utilize
treatment because, when consi dered against the other balancing criteria, the benefits are
insufficient to warrant the added cost. However, if the volunmes of contained soil and

debris requiring disposal at ERDR are significantly higher than estinated, treatment (such as
soi |l washing for volunme-reduction) could becone cost-effective and coul d be consi dered.

On-site Determ nati on CERCLA Section 104 (d)(4) states that where two or nore non-

contiguous facilities are reasonably related on the basis of geography, or on the basis of the
threat or potential threat to public health and welfare or the environnent, the President may,
at

his discretion, treat these facilities as one for the purposes of that section. The preanble to
t he

NCP i ndi cates that when non-contiguous facilities are reasonably close to one another and
wastes at these sites are conpatible for a selected treatnment or disposal approach, CERCLA
Section 104(d)(4) allows the lead agency to treat these related facilities as one site for
response

pur poses and, therefore, allows waste transfer between such non-contiguous facilities wthout
having to obtain a permt. The 300-FF-1 and 300-FF-5 Operable units and the ERDF are al
contained within the Hanford Site, and are subject to the Tri-Party Agreenent. They are
reasonably rel ated based on geography and on the basis of the threat or potential threat to
public health, welfare, or the environnent, and therefore are being treated as a single site for
response purposes under this ROD. This is consistent with the deternination made in the

January 20, 1995 ROD for the ERDF that stated "Therefore, the ERDF and the 100, 200, and



300 Area NPL sites are considered to be a single site for response purposes under this ROD."

XI'l1. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

DOE, EPA, and Ecol ogy reviewed all coments submitted during the public comrent period.

Upon review, no significant changes to the preferred alternatives, as originally identified in
t he

Proposed Pl an, were necessary.

APPENDI X A

RESPONSI VENESS SUMVARY

GENERAL

Comments were received from9 groups and individuals, including the Hanford Advisory
Board, the Nez Perce Tribe, Heart of Anerica Northwest, the Washi ngton State Departnent

of Health, and the Washington State Departnment of Fish and Wldlife. Al of the comments
recei ved were generally supportive of cleanup actions in 300-FF1 and 300-FF-5. However,
some of the conmments suggested stricter cleanup standards (i.e., |ower concentrations) and
some comments reconmended cl eanup alternatives other than the preferred alternative
identified in the proposed pl an

The Hanford Advisory Board (the Board) found that the preferred alternative for 300-FF-5 was
accept abl e and consistent with previous recommendati ons. The Board did not conment on the
preferred alternative for 300-FF-1.

The comrents (Heart of America Northwest and the Nez Perce Tribe) which suggested stricter

cl eanup standards can al so be consi dered coments on the future use of the 300 Area. Al

avail abl e information, including The Future For Hanford: Uses and Cl eanup, The Fina

Report of the Hanford Future Site Uses Wrking Goup, indicates the likely and expected

future use of the 300 Area is industrial. Al of the waste sites in 300-FF-1 are |located within
t he boundaries of the 300 Area. The renedial action objectives were devel oped to be

protective within the assunmed industrial use.

The comrents (the Nez Perce Tribe and a technol ogy vendor) which recomended ot her

cleanup alternatives were specifically directed at 300-FF-5. The preferred ( and sel ected)
alternative for 300-FF-5 is institutional controls with continued groundwater nonitoring while
the contami nation continues to decrease and dissipate over tinme. Modeling indicates that
concentrations of the contam nants of concern will be below standards in 3 to 10 years. In
addi tion, contam nated groundwater entering the Colunbia River will not pose any threat to
human health and the environnment during this time. The other alternatives recommended by

some comments had active treatment and/or contai nment conponents. For the reasons

described in the proposed plan and this record of decision, these alternatives were not

sel ect ed.

SPECI FI C COMVENTS AND RESPONSES



Leachate tests were performed on 300 Area soil sanples to determ ne the anpunt of toxic
hexaval ent chrom um present in the soils. Results showed only a small percentage of
| eachabl e (hexavalent) chromiumin the soil. This is surprising due to the vol une of

hexaval ent chrom um that has al ready passed through Hanford soils in the 100 and

300 Areas. \What chem stry was enpl oyed in determ ning hexaval ent chrom um
concentration followi ng | eaching? W are hesitant not to consider hexaval ent chrom um
a contanmi nant of concern in the 300 Area and request a di scussion concerning the
reasoni ng behind its exclusion.

addi t

to

t hat

to

There is a reasonabl e amount of corroborating physical data (leach test results and
groundwat er chrom um concentration), which support the conclusion that only a small

percentage of | eachable chrom umexists in the 300-FF-1 soils. Even though these results

may seem surprising, the physical data are conclusive and are discussed below. In

on

to the physical evidence, an analysis of the expected fate of chrom um-given 300-FF-1

soi | physical and chem cal properties--was performed and is provided on pages 2-43 and 2-

44 in the 300-FF-1 Phase IIl FS report. This analysis provides a reasonabl e understandi ng

of (1) why it is expected that hexaval ent chromumis likely to change state to the |ess

toxic trivalent formin 300-FF-1 soils, (2) why the trivalent chromumis likely to be

i nsoluble, and (3) should any renni ni ng hexaval ent chrom umexist, why it is also |likely

be insoluble. This evaluation provides plausible explanations of the existing site
conditions. This analysis, coupled with the strong physical evidence, strongly suggests

hexaval ent chrom um shoul d not be a contam nant of concern for 300-FF-1.

The specific |leach tests referenced in the conment were perforned on "fines" sludge cake
soils processed fromthe 300-FF-1 soil-washing treatability tests. The report containing
these results is available in the 300-FF-1 Adninistrative Record and is titled, "Leaching
Tendenci es of Urani um and Regul ated Trace Metals fromthe Hanford Site 300 Area North
Process Pond Sedi nents," PNL-10109, dated Septenber 1994. The treatability test
procedure concentrates contam nants into the soil fines. The |leach tests were conducted

deternine the | eachi ng tendenci es of uranium and other regul ated trace netals, including
chromiumin concentrated fines that nay be disposed to ERDF if the soil-washing
alternative is selected. Five different test nmethods were performed: (1) the standard
Toxicity Characteristic Leach Procedure (TCLP), (2) EPA Method 1312 Synthetic

Preci pitation Leaching Procedure, (3) ASTM draft Sequential Batch Extraction of Waste
with Acidic Extraction Fluid, (4) a 1:1 batch extract test, and (5) a flowthrough colum
| each test. The |eachate tests were analyzed using an ICP-MS. The test results are
general ly conservative given the concentrated nedia tested and, even so, indicate a very
smal | percentage of | eachable chrom um

Separate i ndependent TCLP tests were perforned on 300 Area Process Trench soils per
EPA protocols during the remedial investigation (RI). All the sanples passed the TCLP
test criteria. Simlarly, EP Toxic Procedure tests were performed before the

Rl /feasibility

study (FS) on process trench soils with simlar results.



Addi tional physical evidence includes the groundwater data. Chrom um concentrations in
the groundwater are below the MCL and the freshwater aquatic life standard. An

eval uati on was performed on filtered versus unfiltered groundwater sanples. Virtually al
the chrom um detected was associated with particles in the unfiltered sanples. This

physi cal data further substantiates that the remaining chromiumin 300-FF-1 soils is
i nsol ubl e.

Cultural resources surveys concluded no sites to be renediated contain prehistoric
artifacts because the 300 area was previously disturbed during construction. Please
provi de reference to this specific site survey. W may, when needed, be available to
review cultural situations or data encountered during remedial work at the site in
accordance with the Native Anerican Graves Protection and Reparation Act and the
Hanford Cul tural Resources Managenent Pl an.

A Cul tural Resource Survey was performed for the 300-FF-1 Operable Unit at the
begi nni ng of the renedial investigation. The survey was perforned by the Hanford
Cul tural Resource Laboratory and given the designati on HCRC # 90- 300-12.

In that the Cultural Resource Survey cited above was limted in scope, an additiona
survey

will be performed in conjunction with tribal nmenbers to evaluate all areas potentially
affected by the renedial activities for the 300-FF-1 Operable Unit. This includes waste
sites that are planned to be excavated as well as operational areas. |In addition, the
statutory provisions of the Native American Graves Protection and Repatriation Act will be

followed for the treatnent of inadvertent discoveries of Native American remains and
cultural objects. Specifically, if discoveries are made during ground di sturbing
activities,
the foll owing nust take place: activity in the area of discovery nust cease i mediately;
reasonabl e efforts nust be nmade to protect the itens discovered; notice of discovery mnust
be given to the Agency Head and appropriate Tribes; and a period of 30 days nust be set
aside followi ng notification for negotiations regarding the appropriate disposition of
t hese
items.

The proposed plan states dichloroethene, trichloroethene, and uranium were found to be
above cleanup levels in nonitoring well 399-1-16B. Table 2 on page 8, indicates
concentrations of these constituents appear to be dropping. Reductions in contani nant

| evel s do not, however, appear to be a trend for the 300 area, as indicated in the
docunent entitled, Hanford Site G ound-Water Mnitoring for 1994 (PNL-10698,

UC- 402, 403), pages 5.76 to 5.83. Higher levels of contamination in the above nentioned
constituents may actually be noving into the 300 area. W are concerned that very little
research has been conpl eted regarding effects of dichloroethene, trichloroethene, and
urani um on sal non and sal non alluvin. W ask that these problens encourage further
research on the effects of these contam nants on sal non and ot her species.

Par agraph 4 nmentions the contam nated nonitoring well, 399-1-16B, and the Figure on
Page 7. The information would be better presented if the other area nonitoring wells
were shown on the Figure, as well. Mps in the groundwater nonitoring docunent |isted

above show nunmerous other wells in the area; we would have no way of know ng that
fromreview ng the Docunent.



The trend data presented in Table 2 of the proposed plan is representative for 300-FF-5.
The data referenced in Hanford Site Groundwater Mnitoring for 1994 refers to data both
in and beyond the 300-FF-5 boundary and scope. The 300-FF-5 Operable Unit is a
groundwat er operable unit that underlies and is down gradi ent of other operable units or
waste sites. For instance, trichloroethene, technetium99, and nitrate emanate near the
Horn Rapids landfill and are addressed in the 1100 Area Record of Decision. A tritium
plume is believed to originate fromthe 200-PO- 2 Operable Unit and is currently mgration
south and east fromthe 200 East Area. Contanminants in 300-FF-5 groundwater that are
currently below MCLs, and are from a source other than the 300 Area source operable
units, will be addressed in their respective units. Also, the referenced pages in the PNL
docunent do not indicate that either dichloroethene or uraniumis trendi ng upward either
wi thin, or outside of, the 300-FF-5 boundary.

Research cited in the 300-FF-5 RI/FS has shown that the river adjacent to 300-FF-5 is not
used as a sal non-spawning area. Sanpling of the river water, as part of the 300-FF-5 Rl
has shown no detection of dichloroethene, a couple of detections of trichloroethane wel
bel ow the MCL and aquatic wildlife criteria, and uraniumvalues well bel ow the proposed
MCL, except during extreme |low river stage near the river bank. Further research on

i mpacts to sal non and sal non alevin from 300-FF-5 contam nants is not required, based

on the current data.

The proposed plan is nmeant to be a sunmary-I|evel document. Figure 3 on page 7 was

desi gned to depict cleanup boundary areas for selective versus extensive slurry wall and
hydraul i c contai nnent options. It is understood that a technical reviewer would want to
see nore detailed information. This information is available in the Renedia

I nvestigation/Feasibility Study Report for the 300-FF-5 Operable Unit, DOE/ RL-94-85,

i ssued in May 1995.

The proposed plan states, for 300-FF-5, "individual organisnms night receive small doses
of contam nants, but there would not be a significant dose to any population". Since
research on the effects of dichloroethene, trichloroethene, and uranium are | acking, we
cannot fully agree with this statenent.

The 300-FF-5 contanminants in the Colunbia River are bel ow surface water quality
standards and bel ow the MCLs, except for uranium under extrene |low river stages. Nine
river water sanples were collected during the remedial investigation. NO dichloroethene
was detected in any sanples. Trichloroethene was undetected in six of the nine sanples.
In the remaining three sanples, trichloroethene was qualified as estinated at
concentrations
of 1, 1, and 2 ag/l which were all less than half the 5 ag/l MCL and nmuch | ess than the
21,900 ag/| criterion for protection of aquatic life.

Exposure end-point concentrations for aquatic organi sns should be those of the Colunbia
Ri ver where the aquatic organisnms |ive. The concentrations of 300-FF-5 Operable Unit

contami nants (including uraniun) measured in the Colunbia River are undetectable to very
l ow. However, a conservative assunption was made in the ecol ogical risk assessnent



whi ch provides a safety factor for aquatic organisns. The ecol ogical risk assessnent used
maxi mum gr oundwat er concentrations as the source termto represent exposure-point
concentrations for aquatic organisns m ght receive pose no unacceptable risk.

The Departnent has technical concerns regarding the docunent's external exposure
dosinetry estimates, particularly as they pertain to 60Co. The dosinetry estinates
contained in the technical support docunents show that the cobalt concentrations that
were used as input to these calculations were an average over a very |large area

(approxi mately 40,000 nR). The docunent's use of the entire South Process Pond site for
this averaging greatly underesti mates the potential dose to workers and is the primary
reason that the docunment can erroneously claimthat "this | evel of cobalt-60 will decay
naturally to a | evel of insignificant dose contribution by the tine the operable unit is
conplete. "

The comrent m sunderstands how the "average" was predicted and used. The 60 pCi/g

referred to in the conment is not an average, but an actual concentration. The sanple was

taken froman area which is also highly contaninated with urani umand woul d be renoved

under the selected alternative. The average that was used to nmake the dosinetry estimates

referred to in the conment, was the highest renmining 60Co | evel AFTER cl eanup. From

the data, the highest remaining 60Co | evel after cleanup is 8 pCi/g. If this nunber is
used

as an average over the entire pond, then the resulting exposure would be 1.17 nremyr by

the tine the operable unit is conpleted.

The choi ce of an appropriate area over which to average concentrati ons depends upon

two factors. These are the typical area over which the reasonably maximally exposed
wor k woul d range at the site and the area of contanination which would contribute nost

of an external dose. For the former, the maxi mum appropriate area is the size of a
facility built on the site. For the later, the dose and individual would receive froma
uni form concentration of gamma-emtters in soil is dom nated by the contribution from
soils within 30 neters of the individual, while doses fromsoils further away is al npst
negligible. This effect is shown, for exanple, in Figure 6.2 of the Nuclear Regul atory
Conmmi ssion's "Residual Radioactivity Contamni nation From Decomn ssi oni ng"

(NUREG CR 5512). The inplication of this effect is that for the purposes of externa
exposure dosinetry, one should not average concentrations over areas |arger than
approximately 1,000 nR2. Most state and federal radiological cleanups use an area of

100 m2 for such averaging unless site-specific conditions, such as an industrial scenario,
justify a larger area. This is docunented in the Nucl ear Regul atory Comm ssion's
NUREG CR 5849. |If one applies this protocol to the data in Figure 2 of the Sanple
Activity Report for Cobalt, one finds that the highest average concentrations are
approximately 60 pCi/g. This concentration will not be negligible in conparison to

15 memyr by the year 2018. Even if one allows for an averaging area of 1,000 n2, the
resul ting mexi mum concentrations will not be negligible by 2018. Thus, the Departnent
does not believe that a soil cleanup standard, based solely upon doses fromuranium is
technically defensible without a careful assessnment of the concentrations.

The scenario applied in the 300-FF-1 Phase Il Feasibility Study is an industria
scenari o.
The | evel depicted in the above paragraph (i.e., 60 pCi/g) are levels that will not exist

after the cleanup, and do not depict the levels of contam nation that will exist in the



year
2018. Based on Figure 2 of BHI -00618, the peak, or high, 60Co |evels rennining after
cl eanup woul d be 16 pCi/g; assum ng the industrial worker nodel ed above spent 10% of
his outdoor tinme in these higher levels, his exposure would be 0.22 menyr in the year
2018. Conbine this with the higher average exposure used above and the total exposure to
the worker is less than 1.5 nremyr in the year 2018. Actual average 60Co nunbers are
much | ess, and the resulting exposure from 60Co woul d be consi derabl e | ower.

Cobalt-60 is a contributor to the total dose that is conpared to the 15 nrem yr cl eanup
standard. The expectation is that upon conpleting of the renedial action, the renaining
60Co in the South Process Pond, conbined with total uranium produce a dose no greater
than 15 memyr. |If verification sanpling unexpectedly indicates that the 15 nrem yr

| evel is exceeded, then additional actions, including institutional controls, my be used

to

allow the 60Co to decay.
Anot her concern of the Departnent arises fromthe Phase Il Feasibility Study's assertion
that "when uranium (350 pCi/g) is renoved, all potential chemnmical contam nants will also
be renoved..." (see page ADD-4). Despite this claim the analysis to denpnstrate such
correlations, or a correlation between uranium and 60Co, is not present in that docunent
or any of the docunents reviewed by the Departnment. |If verification of the cleanup wll

rely on such correlations between contam nants, it is essential that these correlations be
careful |y docunent ed.

The correlation or relationship has been qualitatively denonstrated fromthe express
pur pose

of guiding the remediation. A statistical analysis is not required. Also, 60Co is
specifically

identified as not always following the relationship with uranium The final verification

does not rely on this correlation. For final verification, sanples will be analyzed for
al

cont am nants of concern.

The Departnent also noticed that there seemto be quality assurance problens in the data
contained in the technical support docunments. The "Process Trenches" (DOE/ RL-93-73)
report, for exanple, shows that all of the isotopic uranium anal yses, which presumably
were done by al pha spectroscopy, were rejected as unusable data (see Appendix 7D of the
report). Despite this, all of that data appears in Table 4-3 of Chapter 4, with no
acknow edgrment of this quality assurance problem Howis it possible that all of the

i sotopi c analysis of the nost inportant site contaminant is rejected as unusable? Howis

it possible that data that was rejected as unusable is used in the analysis of the site with
no apparent reservation?

The data were qualified as rejected due to docunentation required by the validation

procedure that was nmissing. This was attributed to two main factors; the procedure's

overly strict requirements and the |abs not being told in advance of all of the

docunentation that would be required. Irrespective of being rejected, the data can be
used

for certain purposes such as indicators, etc. For the purposes of the decision that we

reached (i.e., cleanup is necessary), the data are usable.



WDFW recogni zes that the 300 Area is potentially slated for econom c devel opnent as
mentioned in The Future for Hanford: Uses and Cl eanup. Summary of the Final Report of
the Hanford Future Site Uses Working Goup. If an industrial scenario is actually the
| and use scenario, then little effort and noney should be wasted in restoring the
remedi ati on sites to account for natural resource value injuries. However, |ost natura
resource val ues should be mtigated off-site through inprovenments/enhancenents at an
area of the Hanford Site which has ecol ogical function already.

Al t hough the existing 300-FF-1 resources which may be affected by the planned renedia
actions may be considered to be of lowto fair quality, they are not w thout "ecol ogica
function." Onsite mitigation nmay be appropriate for the 300-FF-1 Operable Unit sites.
The cost to replace injured natural resources at these sites should be mnimal, with a
hi gh
probability of successful restoration of existing ecological functions. |If future
i ndustria
activities reinjure or destroy the mtigated natural resources, appropriate additiona
mtigation neasures woul d be eval uat ed.

It appears stabilization of the sites' surfaces would be necessary to prevent erosion. Little
if any additional fill material would be required to achieve this objective. Existing

mounds of clean dirt on site could be utilized to recontour the site. It is not necessary to
bring the sites to grade since this would require additional borrow material from another
site, thus inpacting natural resources at the borrow sites and requiring additiona
conpensatory nmitigation. Sterile non-native bunchgrasses, such as crested wheatgrass
(Agropyron cistatunm) and Si berian wheat grass (Agropyron sibericun), which were used

on the Horn Rapids Landfill, could be used to stabilize the site.
Efforts will be taken to use fill material fromexisting borrow sites wi thout inpacting
val uabl e native habitat. Wste sites will be backfilled to approxi mate the surrounding
area
and may not require filling to a level grade since sone, such as 618-4, exist now as a
gentle swale. Bunch grasses, such as Crested wheatgrass and Si beri an wheatgrass, wll
likely be used to revegetate these sites. |f available, use of native grass seed will
al so be

consi der ed.

WDFW has expressed its concerns about the McGee Ranch to USDCE in the past. At

this time, WOFWwoul d prefer to see no additional inpacts to the McGee Ranch since it
plays a vital role in allow ng genetic exchange to occur between the Hanford Site and
Yaki ma Training Center flora and fauna conmunities. Further degradation of the

McGee Ranch will have additional natural resource val ue inpacts which may not be
mtigable at any cost.

There are no plans to use McGee Ranch soils for renediation of these waste site.

G ven the fact that the 300-ff-1 operable unit nmay potentially be utilized for industria

use, the list of bullets should include efforts to replace natural resource values whi ch have
been injured with off-site conpensatory mitigation. Thus, natural resource values are
restored in another area of the Hanford Site which has ecol ogical function.

Conpensatory mitigation should include affects fromthis project's renediati on process



whi ch include injuries of natural resources at borrow sites, haul roads, |aydown pads and
extended footprint into undisturbed habitat and the actual site itself. General Comrent:
This project should account for the cost of conpensatory mitigation upfront to ensure
that it is budgeted. At this tinme, it is not reflected in the costs of the alternatives
presented earlier in the document. Conment: Please include the cost of natural resource
mtigation actions in the list of tables presented in the front of this docunent.

Regar di ng the suggestion for offsite, conpensatory mtigation, although the existing
300-FF-1 resources which may be affected by the planned renedial actions nmay be
considered to be of lowto fair quality, they are not w thout "ecol ogical function."
Onsite
mtigation may be appropriate for the 300-FF-1 Operable Unit sites. The second part of
the comrent suggests that conpensatory nitigation should include the effects of the
projects renedi ati on process which include injuries of natural resources at borrow sites,
haul roads, |aydown pads, etc. Consideration of onsite mitigation for these types of
remedi ati on activities are already identified in the 300-FF-1 Phase IIl FS (see Sections
6.2.9 and 7.2.5) and will be factored into the 300-FF-1 renedi al design effort. The next
part of the comment indicates the project should account for the cost of conpensatory
mtigation upfront to ensure it is budgeted and that it is not reflected in the cost of
alternatives presented in the FS. |In response, the scope for onsite mitigation is
i ncluded in
the alternative descriptions in the FS and is included in the FS cost estimates. The
addi ti onal response cost factor for restoration/mtigation is also discussed in Appendix

Section K. 3.6
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